Stormwater Division

MEMORANDUM

DATE: March 9, 2010

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services
FROM: Jo Anna Ripley, Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: PC181
PIN: 4710100066
Subdivision, Tract, Business or Owner

Name (if known): Williamsburg Unitarian Universalists
Property Description: Church site
Site Address: 3041 Ironbound Road
; Box 7 Drawer: 4
Agreements: (in file as of scan date) Y Book or Doc#: 000022914 Page:
638 640

Comments
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DECLARATION OF COVENANTS

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM — : 117

20
THIS DECLARATION, made this_| 2 dayof_ LEcemzel 13- 00,
between _7He WecinmsRoRg (I T48A UnwElfAsieTS i
and all successors in interest, hereinafter referred to as the "COVENANT OR(S)," owner(s) of the
following property: F2$) _LRon@vad For0 ; Ltmsge, N1V R, 27 8S
Deed Book (3£ , Page No. /54O _ or Instrument No. :

and James City County, Virginia, hereinafter referred to as the "COUNTY."

WITNESSETH:

We, the COVENANTOR(S), with full authority to execute deeds, mortgages, other

covenants, and all rights, titles and interests in the property described above, do hereby covenant with
the COUNTY as follows: '

1. The COVENANTOR(S) shall provide maintenance for the drainage system including
any runoff control facilities, conveyance systems and associated easements, hereinafter referred to as
the "SYSTEM," located on and serving the above-described property to ensure that the SYSTEM
is and remains in proper working condition in accordance with approved design standards, and with
the law and applicable executive regulations. The SYSTEM shall not include any elements located
within any Virginia Department of Transportation rights-of-way.

2. If necessary, the COVENANTOR(S) shall levy regular or special assessments against

all present or subsequent owners of property served by the SYSTEM to ensure that the SYSTEM
is properly maintained.

3. The COVENANTOR(S) shall provide and maintain perpetual access from public
right-of-ways to the SYSTEM for the COUNTY, its agent and its contractor.

4. The COVENANTOR(S) shall grant the COUNTY, its agent and its contractor a right
of entry to the SYSTEM for the purpose of inspecting, operating, installing, constructing,
reconstructing, maintaining or repairing the SYSTEM.

5. If, after reasonable notice by the COUNTY, the COVENANTOR(S) shall fail to -
maintain the SYSTEM in accordance with the approved design standards and with the law and
applicable executive regulations, the COUNTY may perform all necessary repair or maintenance
work, and the COUNTY may assess the COVENANTOR(S) and/or all property served by the
SYSTEM for the cost of the work and any applicable penalties.

6. The COVENANTOR(S) shall indemnify and save the COUNTY harmless from any
and all claims for damages to persons or property arising from the installation, construction,
maintenance, repair, operation or use of the SYSTEM.

7. The COVENANTOR(s) shall promptly notify the COUNTY when the
COVENANTOR(S) legally transfers any of the COVENANTOR(S)' responsibilities for the

SYSTEM. The COVENANTOR(S) shall supply the COUNTY with a copy of any document of
transfer, executed by both parties.

8. The covenants contained herein shall run with the land and shall bind the
COVENANTORC(S) and the COVENANTOR(S)' heirs, executors, administrators, successors and
assignees, and shall bind all present and subsequent owners of property served by the SYSTEM.

9. This COVENANT shall be recorded in the County Land Records.

Reconde A thoe . 13, 8000
Saliiecrmont— HE 0000 129 144

Page 1 of 2



-/ ° "

/ IN WITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION OF
' COVENANTS as of this _12_ day of Decernba 31972690

COVENANT OR(S)

print Name/Title /. Momas (© [Avue

ATTEST: WiV Board

COVENANTOR(S)

Print Name/Title

ATTEST:

COMMONWEALTH OF VIRGINIA
CITY/COUNTY OF \hrjr. FYEN

I hereby certify that on this 'L _ day of _Decembar 19— _ before the subscribed, a
Notary Public of the State of Virginia, and for the City/County of __James Gt , aforesaid
personally appeared __ 7 4emanc ° Parng and did ackno;v?edge the aforegoing
instrument to be their Act.

IN WITNESS WHEREQF, I have hereunto set my hand and official seal this *— _day of

Aoy fowman
Notary i’ut@c

My Commission expires: lD,/B '_/ ooy

Approved as to form:

This Declaration of Covenants prepared by:

ﬂ&m ns (? %VNK

(Print Name)
D) Boand
(Title)
JOT Hacsreap Lane
(Address)
Wnses, VB 23185
(City) (State) (Zip)
drainage.pre
Revised 2/97
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Record Drawing / Construction C ertification Submitql Jor a BMP
Date: //27/0%

Pat Menichin(D
Joe Buchite
Beth Davis

© Gerry Lewis
Jim Rudnicky
Other:

Project: / % y)?/ y lek 24 %/fo a/j/\s
BMP Facility: QL} Lo a _pa,,éuy [ Y %Cy P723/0 ¥7
Plan No.: SP’SZ—ZZ

Assigned County BMP ID Code: ~c/ &/

I'have received a trangmittal for a ﬁecord Drawing and (7 Construction Certification for the above referenced
facility on . Prior to full engineering review of these items and a field mnspection, I am first

Inspector:

QLOOWw

Scott

AsBuilts\Admin\z-inspeCtor

Scotd ;

Theve Ceven't cun
C(fbnga Hot T am awoSe
of on Ha'g Recovf D’chn?

Joe



Y7/07 D00 b &
20/ Jowmbornd Ko 23185 4

vr nylarien (/'7/1/{7527 '
;/Zgjm/} rinéo«m James City County, Virginia gMt— ;
L 7EAC. Environmental Division ;/" }i :/ 770
RE Stormwater Management/BMP [) &/
Record Drawing and Construction Certification Review
Tracking Form

County Plan No.: 5/ ~ 37‘ 77’ %ﬂeﬂj/sp /b K4 /QVZ/ /C’ZZ
Project Name: LU amsdrro Vﬂ/fé?/ﬂam v, f/;’i/ - n&/iﬂf/ﬁo
Stormwater Management Facility: s Y Len s 5 ov/h o/ /7 (% "”A)
Phage: d1 11 D 111
G/Se Information Received. % Date/By: /// 5, / 43 /é/ (//37 47 /
a Administrative Check.

= Record Drawing Date/By: / 5 /0 3 /é’( Z > 077/

Construction Certification Date/By:
[ RD/CC Standard Forms (Required for all BM after Feb 1% 20010nl
;g\ Insp/Maint Agreement #/Date: 'f“”’” €7 7L Z v ¢ /’1/ 7%07 V4 ;%0 l';ﬂﬁ ez { 4
A BMP Maintenance Plan Location: /77, pec /3 zovo
; O Other:
% Standard E&SC Note on Approved Plan Requiring RD/CC or County comment in plan review fils. , AE v

g/v O Yes ~ 0 Location: 4w/e/ £ 2 P Sree 7? 5/ C

Assign County BMP ID Code Code: fC /5
[9/ Preliminary Input into Division’s “As-Built Tracking Log” //
y Add Location to GIS Database Map. Obtain site information (GPIN, Owner, Site Area, Address, etc.) f ?f) -
@/ Preliminary Log into Access BMP Database (BMP ID #, Plan No., GPIN, Project Name) Ep L7

Active Project File Review (correspondence, H&H, etc.). & /; /
B/ Initial As-Built File setup (Label, copy hydraulics, BMP plan and detail information, etc.). 724 % 7. /4
B/ Inspector Check of RD/CC (forward to inspector using transmittal for cursory review.). LEL VX2
B/ Pre-Inspection Drawing Review - Approved Plan (Quick lo 10T to Fleld Inspectlon)
r Final Inspection (FI) Performed Date: 71( 7(

5 Record Drawing (RD) Review ( * ) Date: y/v/03 5«/7—

B/ Construction Certification (CC) Review  Date: l// C“/‘/ 73 K)7

Actions:

0 No comments.

S/ emments. Letter Forwarded. Date: 4/ ‘/A? 3

n Record Drawing (RD) 77

onstructlon Certification (CC)
0 onstruction-Related (CR)
(3 Site Issues (SI)
(3 Other :
Second Submission:
Third Submission:
Acceptable for stormwater managment facility purposes (RD/CC/CR/Other). Proceed with bond release.
If ok for full release, notify Inspector and Inspector Supervisor using “Surety Request Form”.
Check/Clean active file of any remaining material and finish “As-Built” file.
Add to County BMP Inventory/Inspection schedule (Phase I, II or III).
Copy Final Inspection Report into County BMP Inspection Program file.
Obtain Digital Photographs of BMP and log into computer.
Add to JCC Hydrology & Hydraulic database (optional).
Complete “As-built Tracking Log”.

DQ\RDKDDDDD

BMP Certification Information Acceptable

Plan Reviewer: Date:

* See separate checklist.



DEVELOPMENT MANAGEMENT

101-E MounTts Bay Roap, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784
(757) 253-6671  Fax: (757) 253-6850 E-MaIL: devtman@james-city.va.us

CounTy ENGINEER
CopE CoMPLIANCE ENvIRONMENTAL DivistoN Pranning (757) 253-6678
(757) 253-6626 (757) 253-6670 (757) 253-6685 INTEGRATED PEST MANAGEMENT
codecomp@james-city.va.us environ@james-city.va.us planning@james-city.va.us  (757) 253-2620

December 2, 2004 __ _

Mr. Robert Cowling ' /exnf/ﬂ /f//éé/é/}/

Williamsburg Unitarian Universalist
3051 Ironbound Road
Williamsburg, Va. 23185

Re: Williamsburg Unitarian Universalist Church
Parking Lot Expansion Project
County Plan No. SP-39-99
County BMP ID Code: PC 181

Dear Mr. Cowling:

Based on our phone conversation on Monday November 29" 2004, the Environmental Division
has considered your request to waive construction certification requirements associated with the BMP for
the above referenced project. The BMP for the parking lot expansion is a small dry pond situated to the
west of the gravel parking area. Reference is also made to a letter issued by our Division on April 4, 2004
(attached). For this specific project, Note # 1 on Sheet C4 of the approved plan set indicated the
following: |

“Upon completion, the construction of the dam will be certified by a professional engineer who
has inspected the structure during construction.”

As this note was present on the approved plans and specifications, it was responsibility of the
Owner or Contractor to ensure a professional engineer was present during the construction process to
observe construction and to provide proper construction certification once the structure was completed.

Although recently, we have strengthened and provided better definition to the record drawing (as-
built) and construction certification process for stormwater management facilities, the requirement for
construction certification by a registered professional engineer has not changed since review and approval
of this plan.

In full consideration of your request, there was an apparent failure by the Owner or Contractor to
properly retain the services of a professional engineer to inspect and perform required testing of the BMP
during it’s construction and/or to provide subsequent construction certification. The basis of the variance
request is that you were not aware of construction certification requirements and BMP construction was of
a minor nature.



Although we agree that the earthen embankment for the BMP is of relatively small height, proper
construction of the fill embankment for the basin is critical to the long-term structural integrity of the
stormwater management best management practice and to ensure no impacts to adjacent offsite property.
At a minimum, this portion of facility construction warranted proper observation and certification by an
engineer.

However, based on field inspection of BMP and a full review of the approved design plan, onsite
and offsite adjacent land uses and post-construction certification information as submitted including a
record drawing by Rickmond Engineering, Inc. (January 15, 2003), it has been determined that for this
specific review case only, the construction certification requirement will be waived. Conditions that apply
to the waiver are outlined below. The primary reasons for granting a waiver for this case are as follows:

¢ The dry pond serves a relatively small drainage area of about 1.7 acres.

¢ Topography is such that should an embankment failure or pond overflow occur, environmental or
property damage would be confined to land owned by the church (GPIN 4710100065A,
Williamsburg Unitarian Universalist)

* The earthen fill embankment, which would require proper certification, is of relatively small
height (less than 3 feet above existing ground) and the 100-year design high water for the facility
(EL 68.55) is generally below top of dam asbuilt elevations (El. 69.0).

¢ Our assigned Environmental Division inspector has not indicated any unusual observations about
function of the BMP. (Please note that inspections by the Environmental Division are for
compliance, not construction inspection, purposes only.)

¢ The dam embankment has not exhibited any unusual signs of seepage, stress, malfunction or
failure since it’s completion, even during Hurricane Isabel. The basin appears to fill and draw
down per the intended design.

¢ Opverall, there are no obvious signs indicating threatening conditions to the stormwater function or
structural integrity of the stormwater management facility.

¢ The facility appears to have been reasonably maintained by the Owner since completion.

Conditions which apply to granting of the waiver request are construction (field) related items
which need to be performed as follows:

. Mow the dam embankment.

. Clear and remove all debris and leaves from the grates on the principal spillway. The
principal spillway (riser) is a EW-11 inlet structure at the north end of the basin. Flow out
of the BMP shall not be obstructed by debris.

Our office will proceed with release of the erosion and sediment control surety in accordance with
our usual administrative process under the assumption that these field items will be concurrently addressed
in a satisfactory manner. Once these field-related items (conditions) are completed, contact our office for
reinspection.

It should be realized that granting of variances of this nature are seldom performed by our
Division. Lack of knowledge about the process or overlooking items that are clearly delineated on
approved plans are not normally justification to grant a variance. For this specific case, many factors and
the overall history and general function of the facility were weighed into the decision.



If you have any addmonal questlons or comments you can contact me at 253-6673 or the as31gned
Enwronmental Division inspector, Ms Molly Roggero at 757-253 6839 Thank you for your
. con51derat10n on this matter.

. Sincerély,_’

Attachments
 STT/sjt

“cc: Molly Roggéro, Environmental Division Inspector

Asbuilts\Variances\SP3999.pc181
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DEVELOPMENT MANAGEMENT

101-E Mounts Bay Roap, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784
(757) 253-6671 Fax: (757) 253-6850 E-MAIL: devtman@james-city.va.us

County ENGINEER
CopE COMPLIANCE ENvIRONMENTAL Drvision PranninG (757) 253-6678 ;
(757) 253-6626 (757) 253-6670 (757) 253-6685 INTEGRATED PEST MANAGEMENT
codecomp@james-city.va.us environ@james-city.va.us planning@james-city.va.us  (757) 253-2620 .

April 4, 2003

Mr. Thomas C. Payne

- Williamsburg Unitarian Universalist
3051 Ironbound Road
Williamsburg, Va. 23185

Re: Williamsburg Unitarian Universalist
Parking Lot Expansion Project
County Plan No. SP-39-99; Amended Plan No.
County BMP ID Code: PC 181

Dear Mr. Payne:

The Environmental Division has reviewed a record drawing as submitted to our office on January
15% 2003 for the BMP associated with the above referenced project. The record drawing provides as-built
information for a small dry pond BMP situated to the west of the gravel parking lot area. The gravel
parking lot is situated to the south of the main building.

Based on our review of the project and a concurrent field inspection as performed on April 4‘*‘
2003, the following items must be addressed prior to release of the developer’s surety instrument for the
stormwater management/BMP facility at the site and to proceed with closing out the project.

Construction_Certification:

1. In accordance with the Note # 1 on Sheet C4 of the approved plan, construction certification is
required for the stormwater management/BMP facility. None was provided. This is especially
important since the facility has an engineered and compacted earthen embankment. The
certification can be in letter format or by use of the certification statements in Section 4 of the
James City County, Stormwater Management/BMP Facilities, Record Drawing and Construction
Certification, Standard Forms & Instructions. A copy of these requirements are attached.

Record Drawing:

2. Along with the record drawing set, submit completed record drawing and construction
certification forms, Sections 1 through 5, and applicable record drawing checklists from the
James City County, Stormwater Management/BMP Facilities, Record Drawing and Construction
Certification, Standard Forms & Instructions (packet). The Environmental Division began use
of the forms and checklists in this packet effective February 1% 2001.



A certification statement is required for the record drawing. Refer to pages 3 and 4 of the James
City County, Stormwater Management/BMP Facilities, Record Drawing and Construction "
Certification, Standard Forms & Instructions (packet).

Otherwise, the record drawing dated January 15™ 2003 is satlsfactory Please forward one
reproduc1b1e and one blue/black line set of the record drawmgs to our office.

Constructwn - Related Items:

5.

Based on the approved plan, the top of dam for the embankment along the west side of the BMP
was to be at Elevation 69.5 (minimum). This was to provide a required 1 ft. minimum of .
freeboard (separation) from the 100-year design high water (El. 68.55) to constructed top of dam.
Based our review of the record drawing, the highest top of dam elevation shown is at EL. 69; thus -
the dam was constructed approximately % ft. too low. Approximately only % ft. of freeboard is

-present. Normally, our division would require additional spot elevations to confirm highest top
- of dam elevation or the dam would need additional compacted soil fill to conform with the

approved plan specifications. As this facility appears is a small dry detention facility, appearé to
be properly maintained, the emergency spillway was constructed and is lined with erosion
control matting and any dam embankment overtoppmg would be conveyed onto the adjacent -

‘parcel which appears to be owned by the church (ie. no immediate danger to adJacent structures -

or property, we will not require reconstruction or ralsmg the dam.

However, it is important to note that since 1 foot of freeboard’ will not be present for the BMP -
design, proper long-term routine maintenance of the BMP should be a high priority. Dams

which overtop have a high chance of failure due to erosive forces of water across the downstream -
face of the dam fill. To minimize the chance of overtopping, keep the dam embankment free and
clear of trees, shrubs and woody vegetation and maintain a grass covering 2 to 4 inches in height.

- In addition, inspect the entire dam embankment frequently for signs of erosion, seepage or -

animal burrows (make any necessary repairs immediately) and ensure the principal flow control
structure is regularly checked and cleared of any trash, debris, litter or sediment which may
obstruct flow into the riser and barrel. As this is a dry detention facility one of the most visible

- signs of clogging of the spillway device is the presence of standing water in the bottom of the

basin. When working properly, the water pool should draw down completely within 24 to 48
hours after a rainfall event. For further information on routine maintenance for dry pond
facilities, refer to the BMP portion of the County’s watershed education website

www.protectedwithpride.org.

Remove silt fence and wooden stakes present at the south end of the basin.

The facility is intended to be a dry-type detention practice. Based on our field observations,
standing water approximately 2 to 3 inches deep was present in the bottom of the facility. This is
indicative of sediment or debris accumulations around the water quality control orifice. The -

- water quality (or BMP) control orifice for this structure is EW-11 structure with a wire mesh

screen covering and a small size circular orifice present in the bottom of the riser. It appears that -
clogging of the orifice, rather than the mesh screen, may be the cause of standing water as water
is also present in the EW-11 structure. Completely clear and remove trash, sediment and debris
from the mesh screen and the low flow orifice. (Note: the DI-1 riser grate or the wire mesh
screen may need to be temporarily removed to properly clean the devices.)




8. Three small channels convey flow from the gravel parking area to the BMP basin. The channel
' approximately 25 ft. north of the south end of the parking lot has a sediment plume ~ ~
approximately 2 to 3 inches deep where the channel ends at the basin bottom. Clean and remove
accumulated sediment. Inﬂow into the basin shall not be obstructed by sediment.

Once this work is satlsfactorlly completed contact our office approprlately for remspectlon We *
can then proceed with final release of the surety and/or closing out the project. One reproducible and
one blue/black line set of the record drawings will be required once the above 1tems are adequately
addressed. : :

Please contact me at 757-25 3-6639 or the assigned Environmental Division mspector Joe
Buchlte at 757-253-6643 if you have any further comments or questlons

. Civil Engineer
- Environmental Division

- Attachments

SJT/sjt

cc: Mike Baust, Rickmond Engineering Inc. - via fax
Joe Buchite, JCC Environmental Division Inspector

G:\AsBuilts\SP3999.pc181



Date:
Letter of Transmittal January 15, 2003

Rickmond Engineering, Inc. | Project Number:

1643 Merrimac Trail 02204

Williamsburg, VA 23185

Phone: 757-229-1776 Project Title:

Fax: 757-229-4683 Williamsburg Unitari
, ENGINEERING, INC.  Email: rei@rickmond.com Universalist Church

www.rickmond.com

To: James City County Planning % ‘ .
= A

Address: 101-E.Mounts Bay Road ’” ¢ 137/

City/State/Zip: Williamsburg, Virginia 23185

Attn: Ms. Joan Etchberger

Phone No.: 253-6685

We are sending you the following items:

() Project Manual (X) Drawings ( ) Copy of Letter () Shop Drawings
() Samples ( ) Change Order  (X) Other
Via: () USPS Mail ( )UPS ( )Fed-Ex (X)Hand Delivery () Fax Only
Copies Date No. of Pages Description
1 1/03/02 1 Record Drawing of Detention Pond
1 1/13/02 1 Site Photos

These item are transmitted:
(X) For Approval

() For Your Use
( ) AsRequested ( )

For Review and Comment
Remarks:

Should you have any questions or require additional information, please contact our office.

Michael J. Bal;.St/ N
Project Manager

7
Copy to: Signed: ,/}7 7

1:\02204\Correspondence\LOT's\Etchberger,JCC,MJB,1,15,'03.doc



December 13, 2002

FROM: Mike Baust

SUBJECT: Site Photos of Williamsburg Unitarian
Universalist Church




James City County Environmental Division
Stormwater Management / BMP Inspection Report
Detention and Retention Pond Facilities
SF-39-79

@
County BMP ID Code (1fknown) /C /gé 917/0/000 6é

wWilltansbvra Vny?ari1a»
Name of Facility: UﬂM/Prj'i/ 5 /yy£ NP f;(/? 75, /ﬂ’? BMP No.: Date:

Location: 30Y/ /VO/? éaf/ﬂ/ﬁo?/ //‘// 0//%/’7%///”} )
Name of Owner: M//?”?fél’ff/ 04/74"1?'7 Mﬂ/Vf’d?/ﬁ?@
Name of Inspector: A { 4 emes

Type of Facility: ﬂ/l/ /{/('77//?0 lﬂ')/ﬂ

£, % 5 7 7E
Weather Conditions: / xmal Inspection  (J County BMP Inspection Program - (J Owner Inspection

If an inspection item is not applicable, mark NA, otherwise mark the appropriate column.

O.XK. - The item checked is in adequate condition and the maintenance program is currently satisfactory. No action required. -
Routine - The item checked requires attention, but does not present an immediate threat to the function/integrity of the BMP.

Urgent - The item checked requires immediate attention to keep the BMP operational and to prevent damage to the facility.
Provide an explanation and details in the comment column, if routine or urgent are marked. @
Facility Item O.K. Routine Urgent Comments

Embankments and Side Slopes: j/ﬂ ?// 3 - 6 Beren ﬂﬂ“ﬂ x /50 4 Lo e

Grass Height v MBUN T B (05O ARG5S

Vegetation Condition \/ Crertss / {eACES

Tree Growth \/ Sone; 740 7//565 Kok /0""3‘ 7/0 <
Erosion v Ao Z’ . -

Trash & Debris o rone.

Seepage \/ Mﬂ £ Oép’é’t/r/ f_/

Fencing or Benches A / A

Interior Landscaping/Planted Areas: %Ione O Constructed Wetland/Shallow Marsh (3 Naturally Established Vegetation

Erazs b, m{/@,m
Somre Leaves.

Vegetated Conditions

Trash & Debris

Floating Material

Erosion

Sediment

Dead Plant

Aesthetics

&\\\\\\\

Other

Notes: 571/1/{ 5 6Kﬁ I/ZL ﬂﬂf/(h\/é’ Aftﬁﬂ % 4‘5/3("”7‘:/;”51) //\]chﬂl’ V"K”)

Page 1 of 3



, Facility Item O.K. Routine Urgent Comments

Water Pools: O Permanent Pool (Retention Basin)  (J Shallow Marsh (Detention Basin) “y&None, Dry (Detention Basin)
Shoreline Erosion v YA (//2 —AeN €

Algae \/

Trash & Debris \/ ZQ Fve s

Sediment v ”7(33';0' /6’/‘4///
Aesthetics \/ ﬂ g5/ ¢ /Dﬂa/ Z D0 /( )

Other v~ 2-3 “tlanding wafev.

Inflows (Describe Types/Locations): =3 fm]// C’All N /zﬁ/,g%w/o ;o7 / 5// Wi rd / ‘5{«:// (4 ﬂ‘l “n

Condition of Structure

N

Erosion v~ v Clean 5%///«1/}7{ 37"/,,/A,‘/ﬂ'2

Trash and Debris

Sediment v~ v ‘

Outlet Protection

Other

N

, ‘ ] -~
Principal Flow Control Structure - Riser, Intake, etc. (Describe Type): £ /~// wn?, ;4 o/ -/ Riser. ACPRX 2.5 tee )

Condition of Structure

Corrosion

Trash and Debris

v a/ C,/eyjt’a/ ﬁ’;éae Loo ;C,'/au/ arn/,

Sediment

NN NS

Vegetation

Other

Y — e
Principal Qutlet Structure - Barrel, Conduit, etc. : Z y / ,{’C ﬂ w / S “"/

Condition of Structure

Settlement

Trash & Debris

Erosion/Sediment

NANAR

Qutlet Protection

(1957 Je/%ro”

Other

Emergency Spillway (Overflow): %ﬂ a// L3 {mfo E}; ﬂ/affz P/}ﬁ{ 5 /'/' M// 1 f/ﬁ/t' (?9

Vegetation '\/

Lining \/ E (4 3 o ,é/

Erosion \/ Son€>

Trash & Debris \/ j(??’)?é lf’? ve j

Other

vaws__ AJ0s1905 of Change] deoradaFion.
/ 7

Page 2 of 3




_ Facility Item O.K. Routine Urgent Comments

" | Nuisance Type Conditions:

Mosquito Breeding 1/ /M)ﬂ(’ ) /V% A&A/C%f)/&l/ / ve 7( ¢
Animal Burrows v 5/ aﬂt//ﬂﬁ W 37/? V.
V4
Graffiti v
Other

Surrounding Perimeter Conditions: A/a//A - ( Ay/c/) 4 /ﬂvfﬂ ), ’ f}ﬁ/"fﬁ/ﬂ / ﬂﬂkiﬂ/&f 5%‘;%»57—

Land Uses \/ %75/ /Z fp/ 3’// Fro woq/

Vegetation \/

Trash & Debris \/

Aesthetics \/ ’ / F57¢ ﬂ"ﬂ 0/ /067 /L

Access /Maintenance ‘/ ' ) ESy PS5 ﬁ o Lovnre/

Roads or Paths /oo HO Gl Frekinc

Other

Remarks:

92_—331;7/&'7%” uvf{’k/ .5é¢u/:/ 2 c/r)/, (/P‘&n (p;offé{:t‘iff ?/(/
i oo ffell ari F1ce 15l HEW"///IQI?(’C H%Zf E‘wZ//
24’ (’,/'\)7]1’5/ a5 559 /vg’ wgltv wos a S0 /e ~

/ ; ' ./Jaﬂnf//‘o/%) w#z.
. Somen 1 2"deep plvme af < ,
(z/;i?oi‘;/ﬁff;é W?{A)//a»/'l'ﬂ) Fres e ot o7
e Brre st silY force usidir 5725 @307 D OF
’ ﬂ/} ;77/4/3'/ hoone! 0/

r
oy P i [y
Overall Environmental Division Internal Rating: ___ z , L{ i‘ﬂ Vf/?//%/ oY C’% 14

Ssmine W% %\m\ /e - 7‘%%3 325

Title: G Vi , 6{/@, neey envv 0"/

SWMProg\BMP\ColInspProg\DetRet.wpd

Page 3 of 3



[ R N T W A U L L L SO riay f poih LL OO0 .

N ENVIRONMENTAL DIVISION REVIEW COMMENTS <
WILLIAMSBURG UNITARIAN CHURCH PARKING LOT EXPAN
PLANNO. SF-3999 1/ >
April 14, 1999 MCe{ <

7 ‘
. -2
- Jpa00 12507
.@)—’:5 Y~ A? Land gisngbigg Perénit cxn<\i Stitation Agreement, with surety, are required for szroject,
uoee) -a e O@CV‘

T A2 ~Mmmmwmu«maMMmmwMMfm
- \\/forthisproiect. ?mqtc)e@ %< Deue.\upew ‘ Y

o A As-built drcrwings must be provided for the detention basin on complation. Also, a note shall
be provided on the plan stating thot ypon completion, the construction of the dam will be
certifisd by a professional engineer who has inspecied the structure during construction.

Pravtded awn C."( : )
Nl \,4’\ Provide the revised James City County Erosion Control Notes dated 4/7/97 on the plan sheet.
Provrded enma 2 7
@ \},;5”/8’ Submit an ddequacy ancdysis for all receiving channels to ensure that the channel is stable

. for the Z.Year v@locjty_ Pt (\1_%(3; redd bzg«us e Setentron cedu e (2 \&QG [V

- Post dev e«\GPm@v& stowun o legs Than p»v¢~éeuekop wert vede

oxs & Theoutfedl of the basin, even with the level spreader, will direct flows to cn existing house in
K Chanco's Grant. Provide a method to direct weter leaving the basin, into natural drainage
on the northwestern side of the church property. cutlall BDrich prouded -to ertstimg

c\havnel

KT The emergency spillway appears to be located in a fill area. If so, then the spillway would
: have to be constructed of nan erosive material, such as concrete, cc Detauil on <
Pyvames Was w leng verwm velocrty G50 hws) capacity «f 1]
‘(3@/{ The BMP design needs to be modified as fallows:
™_&. The top of the principal spillwary nieeds to be sloping such as was done on the church’s
other BMP facility. Revised own <7
B The 10-year storm must be calculated and it must pass through the principal spillway
" structure, ¢rovided
”"The amount of discharge for the emergency spillway seems excessive. Accarding to the
" VESCH, an 8 wide spillway will discharge only 8 cfs with 0.6 foot of head. Please revise and
rerun. Reviged | o
"~ P, There needs to be one foot of freebocrd above the 100 year design high water. Preytded
~~_Z. The principal spillway needs to have a surface thot is not flat as proposed. Although the
head is limited in this instance, o domed grate or a cage arrangement needs to be provided
- inplaceofthe flt grate. Revrsed ow €7 OT +op is sloped Tw Baule
~F. The detail of the BMP shows the outlet structure protruding out from the dam side slopes.
The riser structure should be moved info the fill section of the dem, so that the outlet structure
becemes part of the dam face. The outlet structure should be similar to the one used for the
first phase of construction of the church. Revised ow <7
™~ /5. Provide an anti-ssep collar for the principal spillway. Revwed ow <7

‘&“‘cs/g\l ltis stated in the notes that the BMP will be used as a sediment trap during construction of the
parking lot. This could be accomplished by temporarily plugging the low orifice. Provide
information that describes how it is to be used and then converted to a permanent BMP
fO'.CiHIY. Sec. Pute ® % on CH
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Preface

The following calculations pertain to the parking lot expansion of the Williamsburg

Unitarian Universalist Church located on Ironbound Road in James City County, Virginia.

Currently the site consists of an existing church, parking lot, and detention pond located
on 5.93 acres. The church has purchased an adjacent 1.69 acres and plans to construct a parking
lot and detention pond. The existing site attains 12.20 James City County BMP points. With the
parking lot expansion and proposed detention pond the new site attains 10.06 JCC BMP points.
The pond also reduces the 2 year post-development runoff rate of 5.11 ¢fs to 1.30 cfs, which is
less than the 2 year pre-development runoff rate of 1.44 cfs. The 100 year post development

storm is also passed through the outlet structure with 1.0' of freeboard.
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WORKSHEET FOR BMP POINT SYSTEM

Eﬂs-%rvg St

A. STRUCTURAL BMP POINT ALLOCATION

Fraction of

Site Served Weighted
BMP BMP POINTS by BMP BMP Points
Ocs\‘q;“ H q x .o (d4dd% )= 9.0
X =
X =
X =

TOTAL WEIGHTED STRUCTURAL BMP POINTS: A.©0

B. NATURAL OPEN SPACE CREDIT

. Natural Points for
Fraction of Site Open Space Credit Natural Open Space
(18sec) 2o o - 2,20

C. TOTAL WEIGHTED POINTS

9.80 + 2.20 : = 12.20

Structural BMP Points Ratural Open Space Points TOTAL



A,

€

x (1&%ac)

WORKSHEET FOR BMP POINT SYSTEM

G*eouéca < e

STRUCTURAL BMP POINT ALLOCATIOR

Fraction of

Site Served Weighted
BMP EMP POINTS by EMP BMP Points
Desigw Y QA x .12 (48%a) = U8
D:‘stg\r\ rA H X LT\ 53ac) = |.08
X =
X =

TOTAL WEIGHTED STRUCTURAL BMP POINTS: 1.5&

RATURAL OPEN SPACE CREDIT

. Ratural Points for
Fraction of Site Open Space Credit Natural Open Space
015 X \O = a \5 .

TOTAL WEIGHTED POINTS

19k + 2.5 = 8.8k

Structural BMP Points Ratural Open Space Points TOTAL
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D-2

Worksheet 2: Runoff curve number and runoff

By YW

Project LIVLC wﬁww

~Date \© Relds

(Use P and CN with table 2-1, fig. 2-1,

Location aumee, vl Couudy \e . Checked Date
[ o) L g ¥ - -
Circle one: Developed
l. Runoff curve number (CN)
Soil name Cover description By, Area Product
and (o] of
hydrologic (cover type, treatment, and hE I I CN x area
group hydrologie condition; ~ i [ gacges
percent impervious; of Y O mi<
unconnected/connected impervious 2] | 2{0O%
(appendix A) area ratio) S e 2
Cvovem M eadouw
Evpave
ey AR Lele (118G
gm&xx& Rm?
W
(o A8 « 0D 2.4Y4 .
L/ Use only one CN source per line. Totals = \‘ﬁc‘ 128,80
¥ (weighted) = cotallproduct _\10‘80. 1hWS Use CN = 12
total area e —
2. Runoff
Storm #1 Storm #2 Storm #3
Ffequency R L R R PR IR £ 3 2~
Rainfall, P (2a°h°ut) s s esceracscrsnnsnas in 3‘6
RUnOff, Qloo-ono.o..c‘o'oo-oo-o.-o..ooo in \‘\

or eqs. 2-3 and 2-4.)

(210-VI-TR-55, Second Ed., June 1986)




. Circle one: @ T, through subarea

Sheet flow (Applicable to Tc only) Segment ID'
1. Surface description (table 3=1) sccecococace G v %S
2. Manning’s roughness coeff., n (table 3-1) .. Q_\_é

Worksheet 3: Time of concentration (T) or travel time (Tp)

Project WLV C Q;ch\‘s?@ “ By w Date \&|26I1A R
Location <3 shues C\"\-:\‘ Cﬁg' 5&% N e Checked Date
Circle one: Developed

NOTES: Space for as many as two segments per flow type can be used for each
worksheet, - . -

" Include a map, schematic, or description of flow segments.

3. Flow length, L (total L € 300 ££) ceevesese. £t |DOO

4, Two-yr 24~hr rainfall, P2 sesesescsessesanes in 3;5

5. und slope, B eesscssce0cesesessosncosssssece tt/ft ‘0233

0.8 .
= 0.007 (nL) + =
6. Tt ——6:-5_—0—.[—. Compute TC esvsoe hr 035
P s
2
Shallow concentrated flow . Segment ID
OO PANED

7. Surface description (paved or unpaved) «eece.
. 15

9, Watercourse 8lOPe, § scesssccsassscscssssess fL/fE B0

8, TFlow length, L ...........................'.. S 4 4

10. Average velocity, V (figure 3=1) .eieveeesss ft/s 2.2~

1. 1, "3780—‘7 Compute T, ceesee nr |+Ol + -
Channel flow ’ Segment ID

12. Cross sectional flow area, @ ecocsceccoccscces £:2

13. Werzted perimeter, Py seesessscssccrssccsvccs ft

14, Hydraulile radius, r‘-i Compute T seeovse fe

15, Channel S10PE, 8 scevesccsaccsnosnssnssoenss £T/T

16. Manning’s roughness Coeffu, N covcasassscnos '

17, V = 1.49 r:/3 ‘1/2 Compute V «..cvece. ft/s

18. Flow length, L ccecoeceossscccsvcccnscssccee ft

19, Tt -- EE%CTV Compute Tt cescee he + =
20. Watershed or subarea T  or Tt (add Tt'in steps 6, 11, and 19) .evese. hr ’36

<

(210-VI-TR-35, Second Ed., June 1986)
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LT B T T IR IR

—

‘Worksheet 5a: Basic watershed data

Profect _WUVOC Ly AMETOM Location S®&wes Cotuy ﬂDC.f.ru _/\,Qr By AWMLY Date IOAN..AoIm

Circle one: @,cmﬁwwovoa . Frequency (yr) Checked Date

Subarea | Drainage | Time of | Travel | Downstream | Travel 24-hr | Runoff | Run= Initial
name area concen— time subarea time Rafin- | curve off abgtrac-
tration through names summation fall number . tion
subarea ‘ to outlet
8 Ay L T, LT, P CN Q A,Q I 1. /P
s .
< m? | oo (hr) (hr) (1n) (10) | (m%-10) | (4n)
wN 0026 [.26 135 |12 [\l |.e029 |68 |22
LI -
f
a.
1
o.
S .
5
a .
@ .
&
’

ttt+tt ettt ttt+ 4+ 4+ 12t ' IR

From worksheet 3 : From worksheet 2 From table 5-1
o o



. : ”
o} Worksheet 5b: Tabular hydrograph discharge summary
& k .
Project WUV C  Eypangiar. Location TXG wes Cytu Couvdy Mo, By AwWOY Date \O26(Q%
A ) o ¥
Circle one: .@‘. Developed Frequency (yr) —__ Checked Date
) Baslc watershed data used Y Select and enter hydrograph times In honrg from exhibhtt uhHHrw\
Subarea| Sub-| IT, /e ALQ
name area] to 2.4 .
ﬂn outlet 2 Discharges at selected hydrograph times MN
(hr) | (hr) ?:l...vllluun-..nn..ll..nnn..AnmeTl..uxnll..n...ua..nu..........
2- .20 e T2 50719 _—P»P’ '

(9861 dunp “pF puodss ‘ce-YI-[A-0IZ)

Composite hydrograph at outlet

3/ Worksheet 5a. Rounded as needed for use with exhibit 5.
=, Enter rainfall distribution type uaed.

= Hydrograph discharge for selected times isg >.-o multiplied by tabular discharge frow appropciate exhibit 5.

:

4 : *
| s -




D2

Worksheet 2: Runoff curve number and runoff

(Use P and CN with table 2-1, fig. 2-1,

Project _LuyLVC g;&gam;mw By WWCY Date \©l2L[AB
Location ;S&w8§ Cr*_r& Q&U\A‘L&\ \\/Ck- Checked Date
*
Circle one: Present
1. Runoff curve number (CN)
Soil name Cover description B, Area Product
and CN of
hydrologic (cover type, treatment, and hl I B CN x area
group hydrologic condition; ~) o i chges
percent impervious; of V1 Y|0wmi*
unconnected/connected impervious 2] @] /0%
(appendix A) area ratio) Sl El 2
LCvouc\« Hesdaw
Ew Dl v tC
Py i 0.8 |31.51
Caulxagfaqu Rs:drF [ Resadd
w
EwpRre 8 OB8 |8G.2Y.
1 yse only one CN source per line. Totals = \‘fﬁq “"\315
. - :
N (veighted) = total product -\'-\a.» .5- 8. | Use CN = &’s
total area H
(U
2. Runoff
Storm #1 Storm #2 Storm #3
Fz:equency R R TR T TR - < Z IGO
Rainfall, P (24~hoUT) .veveevonecccoeess 4in ?5\59 8.0
Runoff, Q!lo.l.lo'oceotclotoc.co-a.-o.o in Z\D G‘L

or eqs. 2-3 and 2-4,)

(210-VI-TR-55, Second Ed., June 1986)



au—d—dmm—n-—ml—--—u-q

ey

-

i

I

Worksheet 3: Time of concentration (T,) or travel time (Ty

Project _WUVLC _(‘6% By \k\“}‘ Date Q(Z@MB
Location <\ @ AMCS QT*‘é QQ_L_HA.‘*: \W Checked Date

Clrcle one: Present

_Circle one: @ T, through subarea

NOTES: Space for as many as two segmen:s per flow type can be used for each
worksheet. . .

" Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to T, only) Segment ID-

PAVED
1. Surface description (table 3=1) ceievcecnose
2. Manning’s roughness coeff., n (table 3-1) .. Lo\

3. Flow length, L (total L € 300 f£) sievececes £e | 260

‘. ho‘yr za.hr r‘infall‘ Pz 860080080 QRS SIGD in 3'5

5. Lland ’1ope." ®essssesssessssessetescscne ft/ft obz—%g

0.8 .
o 0.007 (nL) e + =
6. ‘l‘t T 0.5 Compute ‘1': caseee hr |e L‘
P s
2
Shallow concentrated flow . Segment 1D -
PAVEO :

7. Surface description (paved or unpaved) «cee.

e | 1S

8‘ FIOU length, L oooooaooao-cooo..ooc.ooooo;.o

9. Watercourse 8lOPe, 8 seececessncccasssscvess ft/fC 620
10. Average velocity, V (figure 3-1) ..ieeceeses ft/s 2.8

-_}-—.— . e -+ »
1. T, = 35557 Compute T, seoese  hr |o {
Channel flow ’ Segment ID
12. Cross sectional flow are3a, @ ceccvcsvsscscse ftz
13. Wetted perinetet. pw s sccnscstscssrssentre ft
14, Hydraulic radius, rA-;i COmpute T ececscas fe

v

15. Channel 8lope, 8 ccecccocsscscsssascnvsnnsee fr/fe

16. Manning’s roughness COEffe, T seosvesssncnse

2/3 172
17. V = 1—‘1‘2—-rn——'—— . Compute V seuesee fc/s
18. Flou 1Cngth, L cesessnssccsesssosescscnccocense ft
- L ) + =
19. rt‘ 3600 V Compute T, .ovcen hr
20. Watershed or subarea 'rc or T: (add T:-in steps 6, 11, and 19) ¢eveeees NI .05

(210-VI-TR-55, Second Ed., June 1986) D-3



Project LLLL C nn,l‘voima,)

‘Worksheet 5a: Basic watershed data

Circle one: Present e

Locatfon Ulmn»nv_ an nbcfﬁw _/\Nr By W'Y Date .uO,N\nLDG

From worksheet J

From worksheet 2

Frequency (yr) Checked Date
Subarea | Drainage | Time of | Travel | Downstream Travel 24-hr | Runoff | Run~ Intcial
name area concen- time subarea time Rain- curve of f abstrac-
tration through namesg summation fall number tion
subarea ’ to outlet
\v.w. A, .—.n ._.n na.n P CN Q >Bo ~m uh\v
=)
< (m? | (hr) (hr) (hr) (1n) (1) | (m?1n) | (1n)
o -
WN OO% | .o 35 | &5 2o l.emnz |.283 |O
L -
100 0020 |.0% B8O |8 [e2 |.ow [.253 |.ey
%, .
I
g
[
© .
8
rd
tt ot Pttt 4t ' t+ ¢4

From table 5-1

2\



: I'd
o Worksheet 5b: Tabular hydrograph discharge summary
) ) .
Project WOLVC LBupovgom Location JSwues, Sty Couwby Vo By KWCK Date _nim.@\@m
Circle one: Preseat .@ . Frequency (yr) Checked Date
i Basic watershed data used y Select and cnter hydrograph times in hours from exhihit ulnﬁﬂm\
Subarea| Sub-| LT, /e AQ . 2 )
name area to N
Hn outlet 2 Discharges at selected hydrograph times 3/
(hr) | (br) (i —tn)] - - - = - =« - - - L (ef8)= - - - - - - - T - L L.
NI OOm ’ﬂo .oomm m‘Nm : .
'
160 0% OY .o\l (L2

(9861 aunf “pg pucdag ‘e¢-YI-IA0I2)

Composite hydrograph at outlet

.w.\ Worksheet S5Sa. Rounded as needed for use with exhibit 5.
—, Enter rainfall distrtibution type used.

=/ Hydrograph discharge for selected times is >so multiplied by tabular discharge from appropriate exhibit 5.

-

o\ fheed SN ENEEN  EES  demesd e




Project

Worksheet 6a: Detention basin storage,
peak outflow discharge (qy) known

wuoe

ExQOME O 1

3y RWCS™

Location ‘_g'wes (:,\\Lb C_guv;{‘h\ 2 Neo

Circle one: Present .

1.

Checked

.

. Date el l"(&

Date

o
&
L]
-
-]
]
°
c
S
-t
[
>
o
-
%]
i
™
i
8 (1] ]
Detention basin storage
v
Data: 2 6o 'v_" secsssesecsevresves qu
Drainage area sceeees =002 nt r q,
Rainfall distribution — (Use — with figure 6-1)
type (I, 1A, II, III) = 1l 9
7. Runoff, Q eessse iﬂ 2‘0
ist 2nd (From worksheet 2)
stage | stage
i 8. Runoff volume,
vt Ty ‘c-ft .Za
Frequency ceeees ¥T [ (v, = Q%53.33)
Peak inflow dis- 9. Storage volume, "
charge' qi ssee Cf‘ ﬁ\lé Vs secsescsense ac-ft “\
(From worksheet 4 or 5b) v Y,ae0 #
Y, (Vg = V(D)
Peak outflow dis- r
charge, Qg e cfs et
10. Maximum stage, me

q
Compute‘q—q'........ ~2~7

i

2nd stage q, includes lst s‘tage’ 9

(From plot)

(210-VI-TR-55, Second Ed., June 1986)
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2 YEAR HYDROGRAPH



1******************************* SCSHYDRO

Fhhkhkkkkhkkkdkhhdkdhhkhkhhkdk ok dkkkkkk*

Fk kg okkkdhkhhdhkhkhkhkhkdr b hhkddkhhkkk kh

Version 3.21

LR R R L R SRR SRR E SRR DR SRR EEE R R R R

hk ok ko ko kk ok ok k ok ok okkok

*ohok ok ok ok ok kok ok ok okok ok ok %

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: 10/26/1988 Monday
Time: 14:35:46
Input: WUUCZ2.IN
Output: WUUC2.0UT
PROGRAM EXECUTION
NUMBER OF STORMS TO RE MODELED
NUMBER OF CHANNELS
NUMBER OF SUBAREAS
UPSTREAM HYDROGRAPHS ENTER AT
LOCATIONS
NUMBER OF TIME STEPS
COMPUTATIONAL TIME INCREMENT
NOTE: The DURATION of the final computed hydrograph(s)

watershed

system will be 30.000 hours.

UNIT HYDROGRAPH METHODOLOGY

The SCS DIMENSIONLESS UNKIT HYDROGRAPH is used in all runoff

computations.

The peak rate factor (PRF) for all unit hydrographs is 484

Customary

units) or 2.08356 (Metric units).
1***********************77****** SCSHYDRO

Fh ok khkkhkhhhkdhhdkkk ke kdkhd s % %k *k ¥ %k

Tk khhokdkd ko k ke kkkok x> > % % % ko Version 3 21

dhkkhkkkkkkhdk bk hdhdhkd bk kdkhr xokkokh ok

Hok ok ok ok ok ok ok ok ok ke ke ke ok ok ok

Kok ok ok ko odeodok ok ok ok ok ok ok k kk

PROJECT: WUUC EXPANSION

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

O K O

300
.100

for this

(U.s.

Hours



User: Rickmond Engineering
Date: 10/26/1998 Monday
Time: 14:35:46
Input: WUUC2.IN
Output: WUUC2.0UT
SUBAREA DATA
TIME OF
SUBAREA AREA CONCENTRATION CURVE BASEFLOW
ID NO (miZ2) (hrs) NUMBER (cfs) DOWNSTREAM
CHANNELS
1 .0026 . 050 85.00 .0
Composite Watershed Curve Number = 85.00
Minimum Subarea Time of Concentration = .050 hours.

WARNING: The minimum subarea time of concentration (TCmin) should be

increment

(DT)

to be valid.

hours, and

hours.

in order for the unit
In this case,

To correct this situation, break the model into larger

greater
than 1.2 times the time
hydrograph computations
DT = .100
TCmin = .050

subareas

having longer times of concentration,
SCSHYDRO

1*******************************

LR RS A S S SR EEEREEEEE XX EEEE IR
TRk dkhkdkkh bk kkd kbbb khkdkdkk ok ok kk

Fhkhkkkkk Tk bk hkdkdhkhkdhdhdkkxdkhohkh ok dkk
Hodok ko k ok k ok ok ok ok ok ok ok ok k

RS RS S SR EREEREE R RS EE R

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: 10/26/1998 Monday
Time: 14:35:46
Input: WUUCZ2.IN

Output: WUUCZ.OUT
(yrs): 2
== RAINFALL

RAINFALL HYETOGRAPH:

Version 3.21

or use a smaller DT.

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

RETURN PERIOD

HYETOGRAPH INFORMATION

SCS TYPE I



RAINFALL DURATION: 24.00 Hours
RAINFALL DEPTH: 3.50 Inches

RAINFALL HYETOGRAPH,
SCS TYPE II
Time (Hours), Total Depth (Inches):

. 000, .00 2.000, .08 4.000, .17 6.000, .28
7.000, .34 8.000, 42 8.500, .47 9.000, .51
9.500, .57 8.750, .60 10.000, .63 10.500, .71
11.000, .82 11.500, .98 11.750, 1.25 12.000, 2.32
12.500, 2.57 13.000, 2.70 13.500, 2.80 14.000, 2.87
16.000, 3.08 20.000, 3.33 24.000, 3.50
l******************************* SCSHYDRO
hhkkhkdkhkdhhkhkdhhkkhkkhkhhdhrhkdkdhhkddkok o dh ok sk
*hkkdkkk ok kkdkh ok hkkk ok k ko kok ook ok h R Kk Version 3_21
dhkhkkdkkhk ok ko khkh sk hkdkk hvd ko vk Kk
JEEF Ak ko k d ok k ok k COMPUTER-AIDED HYDROLOGY & HYDRAULICS
LR R RS R EE R TR RS E
PROJECT: WUUC EXPANSION
Input: WUUC2.IN
Cutput: WUUC2.0UT
RETURN PERIOD
(yrs): 2
SUBAREA 1 SUBAREA 1 SUBAREA 1 SUBAREA
1
AREA {sguare miles) : .0026
TIME OF CONCENTRATION (hrs): .05
RUNOFF CURVE NUMBER : 85.00
BASEFLOW (cfs) : .00
DOWNSTREAM CHANNELS :
SUBAREA RUNOFF (cfs)
TIME: +.00 +.10 +.20 +.30 +.40 +.50 +.60 +.70 +.80
+.80
(hrs) hrs hrs hrs hrs hrs hrs hrs hrs hrs
hrs
|
.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
1.00 | 00 00 00 .00 00 00 00 00 .00
.00
2.00 | 00 00 00 .00 00 00 00 00 .00
.00
3.00 | 00 00 00 .00 00 00 00 00 .00
.00
4.00 | 00 00 00 .00 00 00 00 00 .00
.00
5.00 | 00 00 00 .00 00 00 00 00 .00
.00



6.00 | .00 .00 .00
.00
7.00 | .00 .00 .00
.01
8.00 | .01 .01 .01
.02
9.00 | .02 .03 .03
.05
10.00 | .05 .07 .07
.13
11.00 | .13 .20 .22
4.37
12.00 | 5.11  1.27 .72
.34
13.00 | .34 .26 .25
.20
14.00 | .20 .21 .20
.15
15.00 | .14 .13 .13
.11
16.00 | 11 .10 .10
.10
17.00 | .10 .10 .10
.09
18.00 | .09 .09 .09
.08
19.00 | .08 .08 .08
.07
20.00 | .07 .07 .07
.06
21.00 | .06 .06 .06
.06
22.00 | .06 .06 .06
.06
23.00 | .05 .05 .05
.05
24.00 | .05 .01 .00
.00
25.00 | .00 .00 .00
.00
26.00 | .00 .00 .00
.00
27.00 | .00 .00 .00
.00
28.00 | .00 .00 .00
.00
29.00 | .00 .00 .00
.00

PEAK RUNOFF
TIME TO PEAK

1***********************7*******
dhdhohkkkhkkdhkhdkkhkh sk ok kdrkkh >k ok ok kR
Tk kk ko h kb hd ko k ok Fhhd >k dk ok ok k K

LR R A RS AR EEE R ER R ERE R R R I ay

ok ke sk ok ok ke ok ok Sk ok COMPUTER-AIDED HYDROLOGY & HYDRAULICS

LR SR R S S SRR EEREER S

PROJECT: WUUC EXPANSION
User: Rickmond Engineering

.00
.00
.01
.03
.07
.23

.65

.19
.12
.10

.08

.08
.07
.06
.06
.05
.00

.00

.00

.00

.00

(cfs
(hrs

.00
.00
.02
.04
.08
.24
.65
.25
.18
.12
.10
.09
.08
.08
.07
.06
.06
.05
.00
.00
.00
.00
.00
.00
) e

Y
SCSHYDRO

.00

.00

.02

.04

.08

.25

.66

.25

.17

.12

.10

.09

.08

.08

.07

.06

.06

.05

.00

.00

.00

.00

.00

.00

5.11
12.00

Version 3.21

.00

.00

.02

.04

.11

.74

.38

.21

.17

.11

.10

.08

.08

.07

.07

.06

.06

.05

.00

.00

.00

.00

.00

.00

.00

.01

.02

.05

.12

.87

.35

.29

.16

.11

.10

.08

.07

.07

.06

.06

.05

.00

.00

.00

.00

.00

.00

.00

.01

.02

.05

.12

.31

.34

.20

.15

11

.10

.09

.08

.07

.06

.06

.06

.00

.00

.00

.00

.00

.00



Date: 10/26/1998 Monday

Time: 14:35:46

Input: WUUCZ.IN

Output: WUUC2.0UT
RETURN PERIOD
(yrs): 2
DOWNSTREAM HYDROGRAPH
DISCHARGE (cfs)
TTIME:  +.00  +.10  +.20  +.30 +.40 +.50 +.60  +.70  +.80
+iigs) hrs hrs hrs hrs hrs hrs hrs hrs hrs
hrs
l

.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
'OS.OO [ .00 .00 .00 .00 .00 .00 .00 .00 .00
‘02.00 ! .00 .00 .00 .00 .00 .00 .00 .00 .00
.Og.OO | .00 .00 .00 .00 .00 .00 .00 .00 .00
.02.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.Og.OO ! .00 .00 .00 .00 .00 .00 .00 .00 .00
'Og.oo | .00 8o .00 .00 .00 .00 .00 .00 .00
‘03.00 | .00 .00 .00 .00 .00 .00 .00 .01 .01
.Oé.OO f .01 .01 .01 .01 .02 .02 .02 .02 .02
'Oé.OO | .02 .03 .03 03 .04 .04 .04 .05 .05
.gg.OO | .05 .07 .07 .07 .08 .08 .11 .12 .12
'ii.oo | .13 .20 .22 23 .24 .25 .74 .87 2.31
4i§?00 | 5.11 1.27 .72 €5 .65 .66 .38 .35 .34
.ié.oo ! .34 .26 .25 .25 .25 .25 .21 .20 .20
.52.00 f .20 .21 .20 19 .18 .17 .17 .16 .15
'%S.OO | .14 .13 .13 12 .12 .12 .11 L11 11
.%é.OO ! .11 10 .10 .10 .10 .10 .10 .10 10
'ig.oo | .10 .10 .10 .08 .09 .09 .09 .09 .09
.22.00 | .09 09 .09 .08 .08 .08 .08 .08 .08



.08
19.00 | .08 .08 .08 .08 .08 .08
.07
20.00 | .07 .07 .07 .07 .07 .07
.06
21.00 | .06 .06 .06 .06 .06 .06
.06
22.00 | .06 .06 .06 .06 .06 .06
.06
23.00 | .05 .05 .05 .05 .05 .05
.05
24.00 | .05 .01 .00 .00 .00 .00
.00
25.00 | .00 .00 .00 .00 .00 .00
.00
26.00 | .00 .00 .00 .00 .00 .00
.00
27.00 | .00 .00 .00 .00 .00 .00
.00
28.00 | .00 .00 .00 .00 .00 .00
.00
29.00 | .00 .00 .00 .00 .00 .00
.00
PEAK DISCHARGE (cfs): 5.11
TIME TO PEAK (hrs): 12.00

Hydrograph Saved In: WUUC2.DAT

1********************s‘r********** SCSHYDRO
Fhkkkokkkhkkhkh kb bk ok kddkdhdhkhok ok kK

Fk ok k ok k ok k ok ok d ok k ko ks k ok ok okok ok ko ok ke ok ok Version 3.21
hkkhkkhkkkhdk bk dkhkdkkhok ki dohkd ok ko ko ok

.07 .07
.07 .07
.06 .06
.06 .06
.05 .05
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00

e ok ok ok ok ok gk ok ok ok ok ek ok COMPUTER-AIDED HYDROLOGY & HYDRAULICS

ok dodok ok Sk ok ok ok ok ok ok ok ok ok k%

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Cate: 10/26/1998 Monday
Time: 14:35:46
Input: WUUC2.IN

Output: WUUC2.0UT

{(yrs): 2

= HYDROLOGIC SUMMARY

=== == = Volumes, Losses, and Discharges

SCS TYPE II Hyetograph.
SCS DIMENSICNLESS UNIT HYDROGRAPH was used.
APPLIED RAINFALL DEPTH (inches): 3.50

VOLUME OF
RAINFALL VOLUME OF RAINFALL
PEAK
APPLIED RUNOCFF LOSSES

RETURN PERIOD

I

PEAK

DISCHARGE

.07

.06

.06

.06

.05

.00

.00

.00

.00

.00

.00



DISCHARGE
(ac—-ft) (ac-ft) (percent) | (cfs)
(cfs/ac)
i
|
|
SUBAREA 1 .48533 .27157 44.05 ! 5.111
3.071
|
|
|
TOTAL |
WATERSHED .48533 .27157 44.05 | 5.111
3.071
TCTAL WATERSHED AREA (sguare miles): .0026
TOTAL VOLUME OF DISCHARGE LEAVING WATERSHED (ac-ft): .2716
COMPOSITE WATERSHED CURVE NUMBER: 85.00
MINIMUM SUBAREA TIME CF CONCENTRATION: .050
hours.

NOTE: "VOLUME OF RUNOFF" includes surface runoff only; baseflows are
not

included in this summation. The "TOTAL VOLUME OF DISCHARGE
LEAVING

WATERSHED" includes all baseflows.
1



10 YEAR HYDROGRAPH



1*******
Fodk ko vk ok ok
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Version 3.21
***********************

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

K Kk ok ok ok ok ok koo k%

KK Kk ko ke k ok ok ok ok

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: 05/13/199%9 Thursday
Time: 12:52:38
Input: WUUC10.IN
Output: WUUC10.0UT
=== ==== PROGRAM EXECUTION
NUMBER OF STORMS TO BE MODELED
NUMBER OF CHANNELS
NUMBER OF SUBAREAS
UPSTREAM HYDROGRAPHS ENTER AT
LOCATIONS
NUMBER OF TIME STEPS
COMPUTATIONAL TIME INCREMENT
NOTE:

watershed

OO s

300
.100

The DURATION of the final computed hydrograph(s) for this

system will be 30.000 hours.

= UNIT HYDROGRAPH METHODOLOGY

The SCS DIMENSIONLESS UNIT HYDROGRAPH is used in all runoff
computations.

The peak rate factor (PRF) for all unit hydrographs is 484 (U.S.

Customary

units) or 2.08356 (Metric units).

l*******************************

SCSHYDRO

Sk ok ok K Kk Kk ke ok sk ok Kk Kk e ok ok ok ks ek k% ok K ok ok

Kk dkdk gk kkkkhkhkkodkkkkkkkkok*kkokk k% %

Version 3.21
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COMPUTER-AIDED HYDROLOGY & HYDRAULICS

ook ko ok vk sk vk koo %k ok sk v R ok ke ok

PROJECT:
User:

WUUC EXPANSION
Rickmond Engineering

Hours



Date: 05/13/199% Thursday
Time: 12:52:38
Input: WUUC10.IN
Output: WUUC10.0UT

SUBAREA DATA

TIME OF
SUBAREA AREA CONCENTRATION CURVE BASEFLOW
ID NO (mi2) (hrs) NUMBER (cfs) DOWNSTREAM
CHANNELS
1 .0026 .050 85.00 .0
Composite Watershed Curve Number = 85.00
Minimum Subarea Time of Concentration = .050 hours.

WARNING: The minimum subarea time of concentration (TCmin) should be
greater

than 1.2 times the time increment (DT) in crder for the unit
hydrograph computations to be valid. In this case,

DT
TCmin

i

.100 hours, and
.050 hours.

To correct this situation, break the model into larger
subareas

having longer times of concentration, or use a smaller DT.
1******************************* SCSHYDRO
*******************************
*******************************

Version 3.21
*******************************
COMPUTER-AIDED HYDROLOGY & BYDRAULICS

wodok gk gk ke ook ok ok ok ok ok ok ok ok
ok ek ok ok ok ok ok ok ok ok ok ok koK kK

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: 05/13/1999 Thursday
Time: 12:52:38
Input: WUUC10.IN

Output: WUUC10.0UT

RETURN PERICD
{(yrs): 10

= === RAINFALL HYETOGRAPH INFORMATION

RAINFALL HYETOGRAPH: SCS TYPE II
RAINFALL DURATION: 24.00 Hours
RAINFALL DEPTH: 6.00 Inches



RAINFALL HYETOGRAPH,

SCS TYPE I1I
Time (Hours), Total Depth (Inches):
.000, .00 2.000, .13 4.000, 29 6.000, .48
7.000, .59 8.000, .72 8.500, .80 9.000, .88
9.500, .98 9.750, 1.03 10.000, 1.09 10.500, 1.22
11.000, 1.41 11.500, 1.70 11.750, 2.14 12.000, 3.¢98
12.500, 4.41 13.000, 4.63 13.500, 4.79 14.000, 4.92
16.000, 5.28 20.000, 5.71 24.000, 6.00
l******************************* SCSHYDRO
*******************************
******************************* Version 3.21
*******************************
ek Sk Kok ok ok ke ok ko ok COMPUTER-AIDED HYDROLOGY & HYDRAULICS
Kok gk ok koo ok ok Sk ok ke ke ok %k ke ke Kk
PROJECT: WUUC EXPANSION
Input: WUUC10.IN
Output: WUUC10.0UT
RETURN PERIOD
(yrs): 10
SUBAREA 1 SUBAREA 1 SUBAREA 1 SUBAREA
1
AREA (sguare miles) : .0026
TIME OF CONCENTRATION (hrs): .05
RUNOFF CURVE NUMBER : 85.00
BASEFLOW (cfs) .00
DOWNSTREAM CHANNELS
SUBAREA RUNOFF (cfs)
TIME: +.00 +.10 +.20 +.30 +.40 +.50 +.60 +.70 +.80
+.90
(hrs) hrs hrs hrs hrs hrs hrs hrs hrs hrs
hrs
i
.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
1.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
2.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
3.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
4.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
5.00 ) .00 .01 .01 .01 .01 .01 .01 .02 .02
.02
6.00 | .02 .02 .03 .03 .03 .03 .03 .03 .03
.04
7.00 } .04 .05 .05 .05 .05 .06 .06 .06 .06



.06

8.00 | .07 08 08
.11

9.00 | .11 13 13
.17

10.00 | .17 .22 .23
.36

11.00 | .36 .55 .58
9.29

12.00 | 10.34 2.53 1.41
.66

13.00 | .66 .51 .49
.38

14.00 | .38 .39 .38
.28
15.00 | .26 .25 .24
.20
16.00 | .20 .20 .19
.18
17.00 | .18 .18 .18
.17
18.00 | .17 .16 .16
.15
19.00 | .15 .15 .15
.13
20.00 | .13 .13 .13
.12
21.00 | .12 .12 .12
.11
22.00 | .11 .11 .11
.10
23.00 | .10 .10 .10
.10
24.00 | .10 .01 .00
.00
25.00 | .00 .00 .00
.00
26.00 | .00 .00 .00
.00
27.00 | .00 .00 .00
.00
28.00 | .00 .00 .00
.00
29.00 | .00 .00 .00
.00

PEAK RUNOFF
TIME 7O PEAK

1*******************************

Fhkkkhkkkkkkkhdkkkk ko okkokk ok okwk ko &
koK kK ok ok Kk kg gk ok vk sk ke vk ke ok %k %ok o %k ok ok ok ok

Thkkkkhkhkkkhkhkkkkkkhkhkkkokodkk ok x ok k% k %

ok ke ok Sk sk ok ok ek ok Sk ok COMPUTER-AIDED HYDROLOGY & HYDRAULICS

LA AR A SR RS ERXEEREEEEE XY

PRCJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: 05/13/18%9 Thursday
Time: 12:52:38
Input: WUUC10.IN

Output: WUUC10.0UT

.08

.13

.24

.60

1.27

.48

.24
.19
.18
.16
.14
.13
.12
.11
.10
.00
.00
.00
.00
.00

.00

(cfs)
(hrs)
S

.09
.14
.24
.62

1.27
.48
.35
.23
.19
.18
.16
.14
.13
.11
11
.10
.00
.00
.00
.00
.00

.00

-
.

CSHYDRO

.08

.14

.25

.63

1.28

.48

.33

.22

.19

.17

.16

.14

.13

.11

.10

.10

.00

.00

.00

.00

.00

.00

10.34
12.00

Version 3.21

.10
.16
.33
.82
.74

.39

.21
.19
.17
.16
.14
.12
.11
.10
.10
.00
.00
.00
.00
.00

.00

.10
.16
.34
.07
. 67
.38

.30

.19
.17
.15
.14
.12

.11

.10
.00
.00
.00
.00
.00

.00

.11
.17
.35
.22
.66
.38
.29

.20

.17
.15
.14

.12

.10
.10
.00
.00
.00
.00
.00

.00



RETURN PERIOD

(yrs): 10
DOWNSTREAM HYDROGRAPH
DISCHARGE (cfs)

TIVE: ¥.00  +.10  +.20  +.30 +.40 +.50 +.60  +90 ¥.80
+kigs) hrs hrs hrs hrs hrs hrs hrs hrs hrs
hrs

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

'Og.oo .00 .00 .00 .00 .00 .00 .00 .00 .00
'Og.oo .00 .00 .00 .00 .00 .00 .00 .00 .00
%00 .00 .00 .00 .00 .00 .00 .00 .00 .00
200 .00 .00 .00 .00 .00 .00 .00 .00 .00
2. 00 .00 .01 .01 .01 .0l .01 .01 .02 .02
. 00 .02 .02 .03 .03 .03 .03 .03 .03 .03
'Oé.oo .04 .05 .05 .05 .05 .06 .06 .06 .06
'Og.oo .07 .08 .08 .09 .09 .09 .10 10 11
5. 00 A1 .13 .13 .13 .14 14 .16 .16 .17
10, 00 .17 .22 .23 .24 .24 .25 .33 .34 .35
3% 00 .36 .55 .59 .60 .62 .63 1.82 2.07 5.22
"5 00 10.34  2.53  1.41 1.27 1.27 1.28 .74 .67 66
'ig.oo .66 .51 .49 .48 .48 .48 .39 .38 38
3300 .38 .39 .38 .36 35 33 .32 .30 .29
'ig.oo .26 .25 .24 .24 .23 .22 .21 .21 .20
e 00 .20 .20 .19 .19 .19 .1% .19 .15 19
15 0 .18 18 .18 18 .18 .17 17 .17 .17
T8, 00 17 .16 .16 .16 .16 .16 .16 .15 .15
1300 15 .15 .15 .14 .14 .14 .14 14 .14
'%g.oo 13 .13 .13 .13 .13 .13 .12 .12 .12



'22.00 |
123.00 |
'24.00 |
'25.00 |
26.00 |
27.00 |
28.00 |

29.00 |

.12

.11

.10

.10

.00

.00

.00

.00

.00

.12
.11
.10
.01
.00
.00
.00
.00

.00

PEAK DISCHARGE
TIME TO PEAK

.11

.10

.00

.00

.00

.00

.00

.00

.12
.11
.10
.00
.00
.00
.00
.00

.00

Hydrograph Saved In: WUUC10.DAT

l*******************************

IS AR S SRR LRSS EEEEREEEEER R EEE T TR R

Fhkdkkkokkk ko kkkk ko kdkk ok dokddk ok kk ok ok ok

TR Ik hkkhkhkkdkkkdhkkk ok ok kkkk sk x ok kkd Kk
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KoKk k% ko %k Kk Kk sk ok ok ok kK g %

PROJECT: WUUC EXPANSION

User: Rickmond Engineering

(cfs):
(hrs):

.11

.11

.10

.00

.00

.00

.00

.00

.00

SCSHYDRO

Version 3.21

.11

.10

.10

.00

.00

.00

.00

.00

.00

10.34
12.00

HYDROLOGIC SUMMARY

Date: 05/13/1989 Thursday
Time: 12:52:38
Input: WUUC10.IN
Output: WUUC10.0UT
(yrs): 10
=== Volumes,
SCS TYPE II Hyetograph.

SCS DIMENSIONLESS UNIT
APPLIED RAINFALL DEPTH

PEAK
DISCHARGE

(cfs/ac)

VOLUME OF
RAINFALL

APPLIED

(ac-ft)

VOLUME OF

RUNOFF

(ac-ft)

Losses,

6.00

L11 .11
.10 .10
.10 .10
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

RETURN PERIOD

and Discharges

DROGRAPH was used.
{inches):

RAINFALL

LOSSES

(percent)

| PEAK
! DISCHARGE

| (cfs)

.11

.10

.10

.00

.00

.00

.00

.00

.00



SUBAREA 1 .83200 .57946 30.35
6.213

TOTAL

WATERSHED .83200 .57946 30.35
6.213

TOTAL WATERSHED AREA (square miles):

TOTAL VOLUME OF DISCHARGE LEAVING WATERSHED (ac-ft):
COMPOSITE WATERSHED CURVE NUMBER:

MINIMUM SUBAREA TIME OF CONCENTRATION:

hours.

not

10.338

10.338

.0026
.5785
85.00

.050

NOTE: "VOLUME OF RUNCFF" includes surface runoff only; baseflows are

included in this summation. The "TOTAL VOLUME OF DISCHARGE

LEAVING

WATERSHED" includes all baseflows.
1



100 YEAR HYDROGRAPH



1******************************* SCSHYDRO
ko k ok kodkrkkhk ek sede sk bk ok dok bk kok ok ok

dhkhkkdkhkdkhdhk ko k kb ko kv ke ok ko ok ok

Version 3.21

Fhhkkhkkhkkdkh o khkhkdokkdkkdhodkedhhkohk ko

dohkkkhkkkhkokdkdkokkokkk ko

%k ko kook koo ok ok ok ok %k ke k% %

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: 10/26/1998 Monday
Time: 14:38:55
Input: WUUC100.IN
OCutput: WUUC1l00.0UT
PROGRAM EXECUTION
NUMBER OF STORMS TO BE MODELED
NUMBER OF CHANNELS
NUMBER OF SUBAREAS
UPSTREAM HYDROGRAPHS ENTER AT
LOCATIONS
NUMBER OF TIME STEPS
COMPUTATIONAL TIME INCREMENT
NOTE:

watershed

system will be 30.000 hours.

UNIT HYDROGRAPH METHODOLOGY

The SCS DIMENSIONLESS UNIT HYDROGRAPH is used in all runoff

computations.

The peak rate factor (PRF) for all unit hydrographs is 484

Customary

units) or 2.08356 (Metric units).
l***********************s’r******* SCSHYDRO
*******************************

Fhkok koo khkkkkkskok ok ok ko ok ok ko ok & ok

Version 3.21

Fhkkkhkokkokdkkkh ok kkkskkkdd kv hkkkd & &

*hkd ok ok ok kok ok od ok ok ok k ok kk ok

*ok ok ok ok gk ok ok gk kok Kk ke ok vk sk ke

PROJECT: WUUC EXPANSION

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

O O

.100

The DURATION of the final computed ﬁydrograph(s) for this

.S.

Hours



User: Rickmond Engineering
Date: 10/26/1998 Monday
Time: 14:38:55
Input: WUUC100.IN

Output: WUUC100.0UT

SUBAREA DATA

TIME OF
SUBAREA AREA CONCENTRATION CURVE BASEFLOW
ID NO (mi2) (hrs) NUMBER (cfs) DOWNSTREAM
CHANNELS
1 . 0026 .050 85.00 .0
Composite Watershed Curve Number = 85.00
Minimum Subarea Time of Concentration = .050 hours.

WARNING: The minimum subarea time of concentration (TCmin) should be
greater

than 1.2 times the time increment (DT) in order for the unit
hydrograph computations to be valid. In this case,

DT
TCmin

.100 hours, and
.050 hours.

To correct this situation, break the model into larger
subareas

having longer times of concentration, or use a smaller DT.
1******************************* SCSHYDRO
*******************************
*****************+*************

Version 3.21
*******************************
COMPUTER-AIDED HYDROLOGY & HYDRAULICS

Fok ok kk ok kdok ko h ko ok ok Kk ok
Kk kkkk ok ok khedkdkdkhdkok ok ok

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: 10/26/1998 Monday
Time: 14:38:55
Input: WUUC100.IN
Output: WUUC100.0UT

RETURN PERIOD
(yrs): 100

RAINFALL HYETOGRAPH INFORMATION

RAINFALL HYETOGRAPH: SCS TYPE II



RAINFALL DURATION:
RAINFALL DEPTH:

RAINFALL HYETOGRAPH,
SCS TYPE II
Time (Hours), Total Depth (Inches):

24.00 Hours
8.00 Inches

. 000, .00 2.000, .18 4.000, .38 6.000, .64
7.000, .78 8.000, .96 8.500, 1.06 $.000, 1.18
9.500, 1.30 8.750, 1.38 10.000, 1.45 10.500, 1.63
11.000, 1.88 11.500, 2.26 11.750, 2.86 12.000, 5.30
12.500, 5.88 13.000, 6.18 13.500, 6.3% 14.000, o6.56
16.000, 7.04 20.000, 7.62 24.000, 8.00
l******************************* SCSHYDRO
*******************************
******************************* Version 3.21
*******************************
FhAd ke ke ko k ok ok ok ko COMPUTER-AIDED HYDROLOGY & HYDRAULICS
*******************
PROJECT: WUUC EXPANSION
Input: WUUC100.IN
Output: WUUC100.0UT
RETURN PERIOD
(yrs): 100
SUBAREA 1 SUBAREA 1 SUBAREA 1 SUBRAREA
1
AREA (square miles) : .0026
TIME OF CONCENTRATION (hrs): .05
RUNOFF CURVE NUMBER : 85.00
BASEFLOW (cfs) .00
DOWNSTREAM CHANNELS
SUBAREA RUNOFF (cfs)
TIME: +.00 +.10 +.20 +.30 +.40 +.50 +.60 +.70 +.80
+.%0
(hrs) hrs hrs hrs hrs hrs hrs hrs hrs hrs
hrs
I
.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
1.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
2.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
3.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
4.00 | .00 .01 .01 .01 .02 .02 .Og .02 .03
.03
5.00 | .03 .03 .04 .04 .04 .04 .04 .05 .05
.05



6.00 | .05 .06 .06
.08
7.00 | .08 .10 .11
.12
8.00 | .13 .15 .16
.18
9.00 | .19 .22 .23
.28
10.00 | .28 .36 .38
.56
11.00 | .57 .85 .91
13.25
12.00 | 14.50 3.53 1.96
.91
13.00 | .91 .70 .67
.52
14.00 | .52 .54 .52
.38
15.00 | .36 .35 .34
.28
16.00 | .27 .27 .27
.25
17.00 | .25 .25 .24
.23
18.00 | .23 .22 .22
.21
15.00 | .20 .20 .20
.18
20.00 | .18 .18 .18
.16
21.00 | .16 .16 .16
.15
22.00 | .15 .15 .15
.14
23.00 | .14 .14 .14
.14
24.00 | .14 .02 .00
.00
25.00 | .00 .00 .00
.00
26.00 | .00 .00 .00
.00
27.00 | .00 .00 .00
.00
28.00 | .00 .00 .00
.00
29.00 | .00 .00 .00
.00

PEAX RUNOFF
TIME TO PEAK

1***********************9*******
Fohdkdkkkkkhokkhkhkd sk k ko hkdkkk s %k ook & ok
Fdk ok sk ek ok ok g Sk ok ok ok Kk ok kK ok Rk ok dkode vk ke

Fohkdkkkhk ok ko hhkhk ok ks hd ks> % ok & %k ok

ok ok Sk ok ek ok ok ok ok k& COMPUTER-AIDED HYDROLOGY & HYDRAULICS

ook otk ok odeok ok kk ok ok ok ok ok ok kK

PROJECT: WUUC EXPANSION
User: Rickmond Engineering

.07

.11

.16

.23

.38

.93

1.76

.67
.50
.32
.26
.24
.22
.20
.18
.16
.14
.14
.00
.00
.00
.00
.00
.00

(cfs
(hrs

.07
.11
.16
.24
.39

.94

.67
.47
.31
.26
.24
.22
.20
.17
.16
.14
.14
.00
.00
.00
.00
.00
.00
) e

)
SCSHYDRO

.07

11

.16

.24

.39

.96

1.76

.67

.45

.30

.26

.24

.22

.18

.17

.15

.14

.14

.00

.00

.00

.00

.00

.00

14.50
12.00

Version 3.21

.07

.12

.18

.27

.52

.74

.03

.54

.43

.29

.26

.24

.21

.19

.17

.15

.14

.14

.00

.00

.00

.00

.00

.00

.08

.12

.18

.28

.55

.07

.82

.52

.41

.29

.26

.23

.21

.19

.17

.15

.14

.14

.00

.00

.00

.00

.00

.00

.08

.12

.19

.28

.56

.62

.81

.52

.40

.28

.25

.21

.19

<17

.15

.14

.14

.00

.00

.00

.00

.00

.00



Date: 10/26/1998 Monday
Time: 14:38:55
Input: WUUC100.IN
Output: WUUC100.0UT
RETURN PERIOD
(yrs): 100
= DOWNSTREAM HYDROGRAPH
DISCHARGE (cfs)
TIME: +.00 +.10 +.20 +.30 +.40 +.50 +.60 +.70 +.80
+.90
(hrs) hrs hrs hrs hrs hrs hrs hrs hrs hrs
hrs
f
.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
1.00 i .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
2.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
3.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
4.00 | .00 .01 .01 .01 .02 .02 .02 .02 .03
.03
5.00 | .03 .03 .04 .04 .04 .04 .04 .05 .05
.05
6.00 | .05 .06 .06 .07 .07 .07 .07 .08 .08
.08
7.00 | .08 .10 .11 11 .11 .11 .12 12 .12
.12
8.00 | .13 .15 .16 .16 .16 .16 .18 .18 .19
.19
9.00 | .19 .22 .23 .23 .24 .24 .27 .28 .28
.28
10.00 | .29 .36 .38 .38 .39 .38 .52 .55 .56
.56
11.00 | .57 .85 .91 .93 .94 .96 2.74 3.07 7.62
13.25
12.00 | 14.50 3.53 1.96 1.76 1.76 1.76 1.03 .92 .91
.91
13.00 | .91 .70 .67 .67 .67 .67 .54 .52 .52
.52
14.00 | .52 .54 .52 .50 .47 .45 .43 .41 .40
.38
15.00 | .36 .35 .34 .32 .31 .30 .29 .29 .28
.28
16.00 | .27 .27 .27 .26 .26 .26 .26 .26 .25
.25
17.00 | .25 .25 .24 .24 .24 .24 .24 .23 .23
.23
18.00 | .23 .22 .22 .22 .22 .22 .21 .21 .21



.21
19.00 | .20 .20 .20 .20 .20 .19
.18
20.00 | .18 .18 .18 .18 .17 .17
.16
21.00 | .16 .16 .16 .16 .16 .15
.15
22.00 | .15 .15 .15 .14 .14 .14
.14
23.00 | .14 .14 .14 .14 .14 .14
.14
24.00 | .14 .02 .00 .00 .00 .00
.00
25.00 | .00 .00 .00 .00 .00 .00
.00
26.00 | .00 .00 .00 .00 .00 .00
.00
27.00 | .00 .00 .00 .00 .00 .00
.00
28.00 | .00 .00 .00 .00 .00 .00
.00
29.00 | .00 .00 .00 .00 .00 .00
.00
PEAK DISCHARGE (cfs): 14.50
TIME TO PEAK (hrs): 12.00

Hydrograph Saved In: WUUC100.DAT

l******************************* SCSHYDRO

Fhkkkdkdkkhdhddhhdbhkdb kb hrdhdhdkhk i
dhkkkkkkhhhkhkkkhk bk hkkdhkkddkdk ok kh kk ok Version 3_21

Fohkkkhkhdkdkkhhdrkhkddedhkk bk kdkohkk ko ok

.18 .19
.17 .17
.15 .15
.14 .14
.14 .14
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00

Fokkk ek ok ok ek ok ok ok ok COMPUTER-AIDED HYDROLOGY & HYDRAULICS

hkdkhkkkd khkkhkdhhkkkhdk*

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: 10/26/1998 Monday
Time: 14:38:55
Input: WUUC100.IN

Output: WUUC100.0UT

(yrs): 100

= === HYDROLOGIC SUMMARY

= === Volumes, Losses, and Discharges

SCS TYPE II Hyetograph.
SC3S DIMENSIONLESS UNIT HYDROGRAPH was used.

APPLIED RAINFALL DEPTH {inches): §8.00
VOLUME OF
RAINFALL VOLUME OF RAINFALL
PEAK
APPLIED RUNOFF LOSSES

RETURN PERIOD

PEAK

DISCHARGE

.19

.17

.15

.14

.14

.00

.00

.00

.00

.00

.00



DISCHARGE
(ac-ft) (ac-£ft) {percent) | (cfs)
(cfs/ac)
!
|
!
SUBAREA 1 1.1093 .83680 24.57 | 14.501
8.714
!
J
|
TOTAL I
WATERSHED 1.1083 .83680 24.57 ! 14.501
8.714
TOTAL WATERSHED AREA (square miles): .0026
TOTAL VOLUME OF DISCHARGE LEAVING WATERSHED (ac-ft): .8368
COMPOSITE WATERSHED CURVE NUMBER: 85.00
MINIMUM SUBAREA TIME OF CONCENTRATION: . 050
hours.

NOTE: "VOLUME OF RUNOFF" includes surface runoff only; baseflows are
not

included in this summation. The "TOTAL VOLUME OF DISCHARGE
LEAVING

WATERSHED" includes all baseflows.
1
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2-YR STORM ROUTING



1*******************************

*kk ko hok ko de ok ok sk sk gk ko ke ko ok ko ek k e
hhkhkhkbdkkhkhkhkkkkkdkkhdkkkokdkhokdhkkkw

Fe vk % g ok gk ok g ok d kK Kk Kk ok k% ke %k %k %k de % v o o ok ok

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

LEAEEE SR SR ERERSESSS
%%k ok %k ok ko %k g %k % sk sk ok e %k

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: 05/13/1999 Thursday

Time: 14:26:22
Output: WUUCPZ.OUT

SOLUTION FOR 1 STORMS.

TIME INCREMENT: .100 Hours

STORM

NUMBER HYDROGRAPH IN FILE:

PONDOPT

Version 1f83

1 WUUC2.DAT
ALLOWABLE
PEAK RUNOFF

TATLWATER

STORM DISCHARGE DURATION VOLUME
STAGE ‘

NUMBER (cfs) (min) (ft3)
(ft)

1 N/A 1724.00 .1183E+05

60.000
ok ok ok sk ok ok ok ok ok ok ok ok ok ok sk ok ok ok ok ok ok ok kK PONDOPT

% ok Kk ok ok ke e ek Rk ok gk Sk gk gk ok kR e %k sk ok ok ke ko kR %
sk ok ok ok ke ok e ok sk sk g sk Yk gk vk sk ok ok Yk k% Yk ke ke ke k% ke
Hook % ok ok ok e ok e ok ok sk ok sk sk K ok % ok Kk ke ke ok ek ke ok %k ok %k

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

sk K gk koK Fe kg ok ok %k vk ks ke k
ok ok e %ok ko % kok S ok vk ke Kk %

PROJECT: WUUC EXPANSION
User: Rickmond Engineering

Date: 05/13/199%
Time: 14:26:22
Output: WUUCP2.OUT

Stage-Area-Discharge

Filename: WUUCPOND.DAT

Version 1.83



TAILWATER STAGE:
INITIAL STAGE:

60.000 feet
66.000 feet

STAGE-STORAGE-DISCHARGE RELATIONSHIP

<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL STORM 1
SEOSSOOIOSOOOOOOS5I5O55555555>
STORAGE
STAGE VOLUME DISCHARGE
(ft) (ac~ft) (cfs)
66.000 .0000 .0000
66.870 .3368E~-01 .3000E-01
67.000 .4082E-01 .4700
68.000 L1146 1.330
68.400 .1538 9.370
69.000 .2239 27.81
1******************************* PONDOPT

Fook g gk e ok ook ks ok k ok ke ok Kk %k ko ok Kk ok ok ok v ok ok ke
Fedk vk kv k ok ok ok ok k ok ko k ok ok ok ok ok ok ok k% ok ok ok ok ok ok

Kok ok ok ok Ak k ko k ok ddekkk ok ok ok ok ok k ok okk ok kk
Kk dok ok ok k ok ok ek Rk ok ok k kK ok

F %k ok ok koo ok ek K Kk ok %k ok ok Kk ok ok

Version 1.83

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: 05/13/1999 Thursday
Time: 14:26:22

Output: WUUCP2.0UT

TAILWATER STAGE:

60.000 feet.

INITIAL STAGE: 66.000 feet.

<LLLLLLLLLLL L LKL L L L LKL ROUTING RESULTS FOR STORM 1
SOSSOOOOOOEOOOOSOOOO>

MAXIMUM ELEVATION: 67.96 feet.
MAXIMUM INFLOW: 5.111 cfs.
MAXIMUM OUTFLOW: 1.298 cfs.
MAXIMUM STORAGE: .1119 acre-feet.

CONTINUITY ERROR: .136E~02 percent.

SURFACE
TIME INFLOW RATE OUTFLOW RATE
ELEVATION
(min) (cfs) (cfs)
(ft)
0 .000 .000
66.000
6 .000 .000
66.000

POND



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

000

12
18
24
30
36
42
48
54
60
66
72
78
84
90
96
102
108
114
120
126
132
138
144
150
156
162
168
174
180
186

192

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

000

138
204
210
216
222
228
234
240
246
252
258
264
270
276
282
288
294
300
306
312
318
324
330
336
342
348
354
360
366

372

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

000
000
000
000
000
000
000
000
000
000
000
001
001
OO?
003
004
006
007
009
012
014
017
021
024
028
032
037
042
047

054

378
384
380
396
402
408
414
420
426
432
438
444
450
456
462
468
474
480
486
492
498
504
510
516
522
528
534
540
546
552

558

.000
.000
.000
.000
.000
. 000
.000
.000
.000
. 000
.001
.002
.003
.004
.005
.006
.007
.008
.011
.013
.014
.015
.016
.019
.021
.022
.023
.025
.030
.032

.033

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.001
.001
.001
.001
.001
.001
.001
.002
’ .002

.002



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
67.
67.
67.
67.
67.

67.

060
067
074
082
091
100
109
119
131
145
158
174
189
208
230
254
278
303
336
378
423
469
518
618
784
007
313
740
963
930

867

564
570
576
582
588
594
600
606
612
618
624
630
636
642
648
654
660
666
672
678
684
690
696
702
708
714
720
726
732

738

.035
.037
.043
.045
.047
.049
.051
.066
.071
.074
.077
.080
.108
.116
.121
.126
.130
.200
.218
.225
.238
.247
.736
.866
.306
.368
.111
.266
L7117

. 649

.002
.003
.003
.003
.003
.004
.004
.005
.005
.005
.006
.007
.007
.008
.009
.010
.010
.012
.013
.015
.016
.018
.021
.027
.476
.73%
1.107
1.298
1.270

1.216



67.
67.
67.
67.
67.
67.
67.
67.

67.

67

67

67.
67.
67.
67.
67.
66.
66.
66.
66.
66
66.
66.
66.
66.
66.
66.
66.
66.

66.

807
753
689
614
544
481
423
366

310

.259

.212

169
128
087
050
017
984
959
943
933
926
921
917
814
911
908
906
904
903

901

744
750
756
762
768
774
780
786
792
798
804
810
816
822
828
834
840
846
852
858
864
870
876
882
888
894
500
906
912
918

924

.653
. 658
.384
.346
.342
.343
.344
.264
.254
.252
.253
.254
.205
.189
.198
.198
.198
.206
.199
.180
.182
.174
.166
.159
.152
.146
.140
.134
.129
.124

.120

1.164
1.117
1.062
.998
. 938
.883
.834
.785
.737
.692
.652
.615
.580
.545
.513
.484
.417
.330
.278
.245
.221
.203
.190
.17%
.169
.16l
.153
.147
.141
.135

.130



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

900
898
897
896
895
894
893
893
892
892
882
891
891
891
891
830
890
890
890
889
889
889
889
888
888
888
888
887
887
887

887

830
936
942
948
954
960
966
972
978
984
980
996
1002
1008
1014
1020
1026
1032
1038
1044
1050
1056
1062
1068
1074
1080
1086
1092
1098

1104

.117
.113
.111
.108
.107
.105
.104
.103
.103
.102
.101
.100
.099
.098
.087
.097
.096
.095
.094
.093
.093
.092
.091
.090
.089
.088
.087
.086
.086

.085

.125
.121
.117
.114
.112
.108
.107
.106
.105
.104
.103
.102
.101
.100
.089
.098
.098
.097
.086
.095
.094
.093
.092
.092
.091
.080
.089
.088
.087

.087



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

886
886
886
886
885
885
885
885
884
884
884
884
883
883
883
883
882
882
882
882
881
881
881
881
881
880
880
880
880

880

1110
1116
1122
1128
1134
1140
1146
1152
1158
1164
1170
1176
1182
1188
1194
1200
1206
1212
1218
1224
1230
1236
1242
1248
1254
1260
1266
1272
1278
1284

1290

.084
.083
.082
.081
.081
.080
.079
.078
.077
.076
.075
.075
.074
.073
.072
.071
.070
.069
.069
.068
.067
.066
.066
.065
.064
.064
.063
.062
.062
.061

.061

.086
.085
.084
.083
.082
.081
.081
.080
.079
.078
.077
.076
.075
.075
.074
.073
.072
.071
.070
.070
.069
.068
.067
.066
.066
.065
.064
.064
.063
.062

.062



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

879
879
879
879
879
879
878
878
878
878
878
878
878
878
878
877
877
877
877
877
877
877
877
877
877
877
874
869
863
856

850

1286
1302
1308
1314
1320
1326
1332
1338
1344
1350
1356
1362
1368
1374
1380
1386
1392
1398
1404
1410
1416
1422
1428
1434
1440
1446
1452
1458
1464

1470

. 060
.060
.059
.059
.058
.058
. 057
.057
.057
.056
.056
.056
.055
.055
.055
.055
.054
.054
.054
.054
.054
.054
.054
.054
.054
.007
.001
.000
.000

.000

.061
.061
.060
.060
.059
.058
.058
.058
.057
.057
.057
.056
.056
.056
.055
.055
.055
.055
.054
.054
.054
.054
.054
.054
.054
.044
.030
.030
.030

.029



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

844
838
832
825
819
813
807
801
796
790
784
778
772
767
761
756
750
745
7389
734
728
723
718
712
707
702
687
692
687

682

1476
1482
1488
1494
1500
1506
1512
1518
1524
1530
1536
1542
1548
1554
1560
1566
1572
1578
1584
1590
1596
1602
1608
1614
1620
1626
1632
1638
1644
1650

1656

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.029
.029
.029
.028
.028
.028
.028
.028
.027
.027
.027
.027
.027
.026
.026
.026
.026
.026
.025
.025
.025
.025
.025
.025
.024
.024
.024
.024
.024
.024

.023



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

677
672
667
662
657
652
647
643
638
633
629
624
619
615
610
606
601
597
593
588
584
580
575
571
567
563
559
555
551
547

543

1662
1668
1674
1680
1686
1692
1698
1704
1710
1716
1722
1728
1734
1740
1746
1752
1758
1764
1770
1776
1782
1788

1794

1800 .

1806
1812
1818
1824
1830

1836

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000

.000

.023
.023
.023
.023
.022
.022
.022
.022
.022
.022
.022
.021
.021
.021
.021
.021
.021
.020
.020
.020
.020
.020
.020
.020
.01¢
.019
.019
.019
.019

.019



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

539
535
531
527
523
519
515
511
508
504
500
497
493
489
486
482
479
475
472
468
465
461
458
455
451
448
445
441
438

435

1842
1848
1854
1860
1866
1872
1878
1884
1890
1896
1802
1908
1914
1820
13926
1932
1938
1944
1850
1856
1962
1968
1974
1980
1986
1892
1998
2004
2010
2016

2022

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.019
.018
.018
.018
.018
.018
.018
.018
.018
.017
.017
.017
.017
.017
.017
.017
.017
.016
.016
.016
.016
.016
.016
.016
.016
.015
.015
.015
.015
.015

.015



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

432
429
425
422
419
416
413
410
407
404
401
398
395
392
380
387
384
381
378
375
373
370
367
365
362
358
357
354
351
349

346

2028
2034
2040
2046
2052
2058
2064
2070
2076
2082
2088
2084
2100
2106
2112
2118
2124
2130
2136
2142
2148
2154
2160
2166
2172
2178
2184
2190
2196

2202

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000

.000

.015
015
015
.014
.014
.014
.014
.014
.014
.014
.014
.014
.014
.013
.013
013
013
.013
013
.013
013
013
013
012
.012
012
012
012
012

.012



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

344
341
339
336
334
331
329
326
324
322
319
317
315
312
310
308
306
303
301
299
297
294
292
290
288
286
284
282
280

278

2208
2214
2220
2226
2232
2238
2244
2250
2256
2262
2268
2274
2280
2286
2292
2298
2304
2310
2316
2322
2328
2334
2340
2346
2352
2358
2364
2370
2376
2382

2388

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.012
.012
.012
.012
.012
.011
.011
.011
.011
.011
.011
.011
.011
.011
.011
.011
.011
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010

.010



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

276
274
272
270
268
266
264
262
260
258
256
254
252
250
249
247
245
243
241
240
238
236
234
233
231
229
228
226
224
223

221

2394
2400
2406
2412
2418
2424
2430
2436
2442
2448
2454
2460
2466
2472
2478
2484
2490
2496
2502
2508
2514
2520
2526
2532
2538
2544
2550
2556
2562

2568

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.008
.009
.009
.009
.009
.009
.009
.009
.009
.009
.009
.008
.009
.009
.009
.008
.008
.008
.008
.008
.008
.008
.008
.008
.008
.008
.008
.008
.008

.008



66.

66.

66.

66.

66.

66.

66.

66.

66.

66

66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

219
218
216
215
213
211
210
208

207

.205

204
202
201
199
198
186
195
154
182
191
189
188
187
185
184
182
181
180
178

177

2574
2580
2586
2592
2598
2604
2610
2616
2622
2628
2634
2640
2646
2652
2658
2664
2670
2676
2682
2688
2694
2700
2706
2712
2718
2724
2730
2736
2742
2748

2754

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.008
.008
. 007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.006
.006
.006
.006
.006
.006
.006
.006
.006

.006



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

176
175
173
172
171
170
168
167
166
165
le3
162
161
160
159
157
156
155
154
153
152
151
150
148
147
146
145
144
143
142

141

2760
2766
2772
2778
2784
2790
2796
2802
2808
2814
2820
2826
2832
2838
2844
2850
2856
2862
2868
2874
2880
2886
2892
2898
2904
2910
2916
2922
2928

2934

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005

.005



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

140
139
138
137
136
135
134
133
132
131
130
129
128
127
126
125
124
124
123
122
121
120
119
118
117
116
116
115
114

113

2940
2946
2952
2958
25964
2970
2976
2982
2988
2994
3000
3006
3012
3018
3024
3030
3036
3042
3048
3054
3060
3066
3072
3078
3084
3090
3096
3102
3108
3114

3120

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.005
.005
. 005
.005
.005
.005
.005
.005
.005
.005
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
. 004
.004
.004
.004
.004
.004
.004
.004
.004

.004



66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

112
111
111
110
109
108
107
107
106
105
104
104
103
102
101
101
100
089
088
088
097
096
085
095
094
093
093
092
091
0°1

090

3126
3132
3138
3144
3150
3156
3162
3168
3174
3180
3186
3192
3198
3204
3210
3216
3222
3228
3234
3240
3246
3252
3258
3264
3270
3276
3282
3288
3294

3300

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.004
.004
.004
. 004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003

.003



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

089
089
088
087
087
086
085
085
084
084
083
082
082
081
081
080
079
079
078
078
077
077
076
075
075
074
074
073
073

072

3306
3312
3318
3324
3330
3336
3342
3348
3354
3360
3366
3372
3378
3384
3390
3396
3402
3408
3414
3420
3426
3432
3438
3444
3450
3456
3462
3468
3474
3480

3486

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.002

.002



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

072
071
071
070
070
069
069
068
068
067
067
066
066
065
065
064
064
063
063
062
062
061
061
060
060
060

059

059

058

058

057

3492
3498
3504
3510
3516
3522
3528
3534
3540
3546
3552
3558
3564
3570
3576
3582
3588
3594
3600
3606
3612
3618
3624
3630
3636
3642
3648
3654
3660

3666

.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002

.002



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.
66.

66.

66.

66.

66.

66.

66.

66.

057
057
056
056
055
055
055
054
054
053
053
053
052
052
051
051
051
050
050
050
049
049
048

048

048

047

047

047

046

046

3672
3678
3684
3690
3696
3702
3708
3714
3720
3726
3732
3738
3744
3750
3756
3762
3768
3774
3780
3786
3792
3798
3804

3810
3816
3822
3828

3834

3840

3846

3852

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002

.002



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

046
045
045
045
044
044
044
043
043
043

042

040
040
040
039
039
039
039
038
038
038
037
037
037

037

3858
3864
3870
3876
3882
3888
3894
3500
3906
3912
3918
3924
3930
33836
3942
3948
3854
3860
3966
3872
3878
3984
3990
3996
4002
4008
4014
4020
4026

4032

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.002
.002
.002
.002
.002
.002
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001

.001



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

036
036
036
036
035
035
035
035
034
034
034
034
033
033
033
033
032
032
032
032
031
031
031
031
030
030
030
030
030

029

4038
4044
4050
4056
4062
4068
4074
4080
4086
40592
4088
4104
4110
4116
4122
4128
4134
4140
4146
4152
4158
4164
4170
4176
4182
4188
4194
4200
4206
4212

4218

.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
.000
.000
.000

.000

.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001

.001



66.029

4224 .000 .001
66.029

4230 .000 .001
66.029

4236 .000 .001
66.029

4242 .000 .001
66.028

4248 .000 .001
66.028

4254 .000 .001
66.028

4260 .000 .001
66.028

4266 .000 .001
66.028

4272 .000 .001
66.027

4278 .000 .001
66.027

4284 .000 .001
66.027

4250 .000 .001
66.027

4296 .000 .001
66.027

4302 .000 .001
66.026

4308 .000 .001
66.026

4314 .000 .001
66.026

4320 .000 .001
66.026 ’
1******************************* PONDOPT

Fhhkkkkkkkdkdk ks khkhkkhkkk Kk k& ok & &
Fhhkhk ok kkrk ke kk ks k ok ok ke ko ok %k Kk Version l 83
hhkkkkdkdhkokkk ke k sk ok ok k ks sk & ok & % %

ok ke ko ok ok ok ok s ok Sk ok ok k% COMPUTER-AIDED HYDROLOGY & HYDRAULICS

% Ok g g ok ok ok vk ko vk %k %k %k %k ok ok

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: 05/13/1999 Thursday
Time: 14:26:22

Output: WUUCP2.0UT

ROUTING SUMMARY —  ==mommmeme e
SIMULATION MODE  ===omommmme e
FOR THE ABOVE CASE ===- = oo

PEAK PEAK PEAK PEAK
STORM STAGE STORAGE INFLOW OUTFLOW
NUMBER (ft) (ac~ft) (cfs) (cfs)



1.298

5.111

.112

67.963




10 -YR STORM ROUTING



1*******************************

PONDOPT

Fkdkkkkhkkdddkdrkhk ke kkkk sk koo k%

Fdkokkkk ko kddedkkkkkkkdkdk * ko ok k% ok

Version 1

dk gk dkdkkkkkdk ok ko ko ks ko vk &%k ok kR

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

K ok ok ok ko gk ok g % vk ok sk ok
sk %k kok ok koK g ko ke ok ok ok ok ok ko

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: 05/13/1999 Thursday

Time: 14:27:42

Output: WUUCP10.0UT

SOLUTION FOR 1 STORMS.

.83

TIME INCREMENT: .100 Hours
STORM
NUMBER HYDROGRAPH IN FILE:
1 WUUC10.DAT
ALLOWABLE
PEAK PEAK RUNOFF
TAILWATER
STORM INFLOW DISCHARGE DURATION VOLUME
STAGE ’
NUMBER (cfs) (cfs) (min) (£t 3)
(ft)
1 10.338 N/A 1794.00 .2524E+05
60.000
1******************************* PONDOPT

Fddkkhk ok ok kdkdkdr ok hhdekkhkkkkkokok ok ok ok ok ok ¥

Jeodke sk gk gk kg ok ke sk kot ke ke ke ko sk ek ko ok ke ok ke ok vk Kk

Je ko ok Sk sk ok sk ok ke ok ok ok ok ok sk sk ok g ko gk ok ko o ok

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

ok ok ok kok ke ok Kk Kk ok K ko ok
d ok ook sk Kook ok ok koK %k sk ok Kk ko

PROJECT: WUUC EXPANSION

Version 1.83

User: Rickmond Engineering
Date: 05/13/1999 Thursday
Time: 14:27:42

Output: WUUCP10.0UT

Stage-Area-Discharge
Filename: WUUCPOND.DAT



TAILWATER STAGE: 60.000 feet.
INITIAL STAGE: 66.000 feet.

STAGE-STORAGE-DISCHARGE RELATIONSHIP

<<LLLLLLLLLLLLLLLLLLLL LKL LCLLLLLLL L STORM 1
SOSSO55OOOOOOODOOODOOIIIDOSSS>

STORAGE

STAGE VOLUME DISCHARGE

(ft) (ac-ft) (cfs)
66.000 .0000 .0000
©6.870 .3368E~01 .3000E-01
67.000 .4082E-01 .4700
68.000 L1146 1.330
68.400 .1538 9.370
69.000 .2239 27.81

1******************************* PONDOPT

Fhhkkhkdk ok kkkkkhkk ks sk ko kb ok k% %
Fc o ek Kk Kk K K e Sk de Kk kK e ok ok ek v e ok sk ok ok ok k ok Version 1 83
S %k ke ke sk sk g ok ke ke ke sk sk ok dk ok ok sk ok ke ke ke ok

ek ok ok ok okok ok ok ok ok ok ok ok COMPUTER-AIDED HYDROLOGY & HYDRAULICS

khkhkhhkhkkdhhkkhkhkh ks k ko

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: 05/13/1999 Thursday
Time: 14:27:42

Output: WUUCP10.0UT

TAILWATER STAGE: 60.000 feet.
INITIAL STAGE: 66.000 feet.

<CLLLLLLLLLLLLLLLLLL LKL ROUTING RESULTS FOR STORM 1
b33 5555555355553 35 5559

MAXIMUM ELEVATION: 68.40 feet.
MAXIMUM INFLOW: 10.34 cfs.
MAXIMUM OUTFLOW: 9.292 cfs.
MAXIMUM STORAGE: .1534 acre-feet.
CONTINUITY ERROR: .63%E-03 percent.
POND
SURFACE
TIME INFLOW RATE OUTFLOW RATE
ELEVATION
(min) (cfs) (cfs)
(ft)
I
0 . 000 .000 |
66.000
6 .000 .000 I
66.000



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

000

12
18
24
30
36
42
48
54
60
66
72
78
84
90
96
102
108
114
120
126
132
138
144
150
156
162
168
174
180
186

192

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
001
001
002
004
005
008
010
013
016
019
022
026
030

035

198
204
210
216
222
228
234
240
246
252
258
264
270
276
282
288
294
300
306
312
318
324
330
336
342
348
354
360
366

372

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.001
.003
.004
.006
. 007
.009
.011
.012
.014
.015
.017
.018
.019
.023

.025

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.001
.001
.001
.001
.001

.001



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66~
66.
66.
66.
66.

66.

041
046
052
058
065
072
079
086
094
104
114
125
136
147
159
171
183
196
210
226
242
258
276
294
313
333
353
374
386

421

378
384
390
396
402
408
414
420
426
432
438
444
450
456
462
468
474
480
486
492
488
504
510
516
522
528
534
540
546
552

558

.027
.029
.030
.032
.033
.035
.036
.038
.047
.050
.053
.055
.057
.059
.061
.063
.065
.067
.079
.083
.086
.088
.091
.099
.103
.105
.108
.110
.127
.132

.135

.001
.002
.002
.002
.002
.002
.003
.003
.003
.004
.004
.004
.005
.005
.005
.006
.006
.007
.007
.008
.008
.009
.010
.010
.011
.011
.012
.013
.014
.015

.015



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
67.
67.
67.

67.

67

67.
68.
68.
68.
68.

68.

446
472
498
526
556
588
619
652
689
732
776
821
867
899
924
940
951
958
973
996
011
025
039

116

.263

578
107
386
266
051

005

564
570
576
582
588
554
600
606
612
618
624
630
636
642
648
654
660
666
672
678
684
690
696
702
708
714
720
726
732

738

.138
.140
.159
.164
.168
171
.174
.220
.231
.236
.241
.245
.325
.343
.352
.358
.365
.5489
.588
. 604
.617
.629
.821
.068
.225
.287
.338
.528
.410

.268

.01e
.017
.018
.019
.020
.021
.022
.024
.025
.027
.028
.030
.128
.212
.267
.302
.326
.379
.456
.480
.492
.504
.570
.696
.867
.479
.292
.668
.355

.423



67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
66.
66.
66.

66.

994
989
956
893
832
776
725
670
612
557
508
462
417
369
326
286
250
218
189
le1

134

107

082
057

033
010
986
866
854

945

744
750
756
762
768
774
780
786
792
798
804
810
816
822
828
834

840
846
852
858
864

870
876
882

888
894

800
906
912

918

924

1.272
1.276
. 743
. 668
.659
.660
. 661
.508
.486
.484
.485
.485
.393
.380
.378
.378
.379
.392
.379
.362
. 346
.330
.315
.301
.288
.276
.264
.254
.244
.235

.228

. 325
.321
.292
.238
.185
.137
.093
. 047
. 996
. 849
.506
.868
.828
.788
.750
.716
. 685
. 657
.632
. 608
.585
.562
.540
.519%
.498
.478
.423
.356
.313
.283

.262



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

939
934
931
928
926
924
922
921
920
920
919
918
918
917
817
916
916
915
915
914
814
913
913
912
812
911
911
911
910
910

809

930
936
942
948
954
960
966
972
978
984
990
996
1002
1008
1014
1020
1026
1032
1038
1044
1050
1056
1062
1068
1074
1080
1086
1092
1098

1104

.221
.214
.209
.205
.201
.199
.197
.195
.183
.192
.190
.188
.187
.185
.184
.182
.180
.179
.177
.175
.174
.172
.170
.169
.167
.166
.164
.162
.161

.159

.247
.235
.226
.218
.212
.207
.203
.200
.198
.186
.194
.192
.190
.188
.187
.185
.183
.182
.180
.179
.177
.175
.174
.172
.170
.169
.167
.165
.164

.162



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

908
908
908
907
907
906
906
905
905
904
904
903
903
902
902
801
901
800
900
899
899
899
898
898
897
897
897
896
896

895

1110
1116
1122
1128
1134
1140
1146
1152
1158
1164
1170
1176
1182
1188
1194
1200
1206
1212
1218
1224
1230
1236
1242
1248
1254
1260
1266
1272
1278
1284

1290

.157
.156
.154
.153
.151
.149
.148
.146
.144
.143
.141
.140
.138
.136
.135
.133
.131
.130
.128
.127
.125
.124
.123
.121
.120
.119
.117
.116
.115
.114

.113

.161
.159
.157
.156
.154
.152
.151
.1498
.148
.146
.144
.143
.141
.138
.138
.136
.135
.133
.131
.130
.128
.127
.125
.124
.123
.121
.120
.119
.117
.116

.115



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

895
895
895
894
894
894
893
893
893
893
892
892
892
892
892
892
891
891
891
891
891
891
891
891
891

891

885 .

877

870

864

858

1296
1302
1308
1314
1320
1326
1332
1338
1344
1350
1356
1362
1368
1374
1380
1386
1392
1398
1404
1410
1416
1422
1428
1434
1440
1446
1452
1458
1464

1470

.112
.111
.110
.109
.108
.107
.107
.106
.105
.105
.104
.103
.103
.102
.102
.101
.101
.101
.101
.100
.100
.100
.100
.100
.100
.014
.002
.000
.000

.000

.114
.113
.112
.111
.110
.108
.108
.107
.107
.106
.105
.105
.104
.103
.103
.102
.102
.102
.101
.101
.101
.100
.100
.100
.100
.082
.052
.031
.030

.030






66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

851
845
839
833
827
821
815
809
803
797
791
785
779
774
768
762
757
751
746
740
735
728
724
719
713
708
703
698
693

688

1476
1482
1488
1494
1500
1506
1512
1518
1524
1530
1536

1542

1548

1554
1560
1566
1572
1578
1584
1580
1596
1602
1608
1614
1620
1626
1632
1638
1644
1650

1656

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.029
.029
.029
.029
.02%8
.028
.028
.028
.028
.027
.027
.027
.027
.027
.026
.026
.026
.026
.026
.026
.025
.025
.025
.025
.025
.024
.024
.024
.024
.024

.024



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

683
678
673
668
663
658
653
648
644
63¢%
634
630
625
620
616
611
607
602
598
594
589
585
581
576
572
568
564
560
555
551

547

1662
1668
1674
1680
1686
1692
1698
1704
1710
1716
1722
1728
1734
1740
1746
1752
1758
1764
1770
1776
1782
1788
1794
1800
1806
1812
1818
1824
1830

1836

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.023
.023
.023
.023
.023
.023
.022
.022
.022
.022
.022
.022
.021
.021
.021
.021
.021
.021
.020
.020
.020
.020
.020
.020
.020
.019
.019
.019
.018

.019



66.
66.
66.
66.
66.
66.
_66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

543
539
535
531
528
524
520
516
512
509
505
501
497
4594
490
487
483
479
476
472
469
466
462
459
455
452
449
445
442

439

1842
1848
1854
1860
1866
1872
1878
1884
1890
1896
15802
1808
1914
1820
1926
1932
1938
1944
1850
1856
1962
1968
1974
1980
1986
1992
1998
2004
2010
2016

2022

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000

.000

.019
.019
.018
.018
.018
.018
.018
.018
.018
.018
.017
.017
.017
.017
.017
.017
.017
.017
.016
.016
.016
.016
.016
.016
.016
.016
.015
.015
.015
.015

.015



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

436
432
429
426
423
420
417
414
411
408
405
402
389
396
393
350
387
384
382
379
376
373
371
368
365
362
360
357
355
352

349

2028
2034
2040
2046
2052
2058
2064
2070
2076
2082
2088
2094
2100
2106
2112
2118
2124
2130
2136
2142
2148
2154
2160
2166
2172
2178
2184
2190
2196

2202

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
.000
.000

.000

.015
.015
.015
.015
.014
.014
.014
.014
.014
.014
.014
.014
.014
.014
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.012
.012
.012
.012
.012

.012



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

347
344
342
339
337
334
332
329
327
325
322
320
317
315
313
311
308
306
304
301
299
297

295

293,

291
288
286
284
282

280

2208
2214
2220
2226
2232
2238
2244
2250
2256
2262
2268
2274
2280
2286
2292
2298
2304
2310
2316
2322
2328
2334
2340
2346
2352
2358
2364
2370
2376
2382

2388

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.012
.012
.012
.012
.012
.012
.011
.011
.011
.011
.011
.011
.011
.011
.011
.011
.011
.011
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

66

66.
66.
66.
66.
66.
66.
66.
66.

66.

278
276
274
272
270
268
266
264
262
260
258
256
255
253
251
249
247
245
244
242

240

.238

236
235
233
231
230
228
226
225

223

2394
2400
2406
2412
2418
2424
2430
2436
2442
2448
2454
2460
2466
2472
2478
2484
2490
2496
2502
2508
2514
2520
2526
2532
2538
2544
2550
2556
2562

2568

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.010
.009
.00¢
.009
.009
.009
.009
.009
.009
.008
.009
.009
.009
.009
.009
.009
.008
.008
.008
.008
.008
.008
.008
.008
.008
.008
.008
.008
.008

.008



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

221
220
218
216
215
213
212
210
208
207
206
204
203
201
200
188
197
195
194
182
191
180
188
187
185
184
183
181
180

179

2574
2580
2586
2592
2598
2604
2610
2616
2622
2628
2634
2640
2646
2652
2658
2664
2670
2676
2682
2688
2694
2700
2706
2712
2718
2724
2730
2736
2742
2748

2754

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.008
.008
.008
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.006
.006
.006
.006
.006
.008
.006
.006

.006



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

177
176
175
174
172
171
170
169
le7
166
165
164
le2
lel
160
159
158
157
155
154

153
152
151

150
149
148

147

145
144

143

142

2760
2766
2772
2778
2784
2780
2796
2802
2808
2814
2820
2826
2832
2838
2844
2850
2856
2862
2868
2874
2880
2886
2882
2898
2904
2910
2916
2922
2928

2934

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005

.005



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

141
140
139
138
137
136
135
134
133
132
131
130
128
128
127
126
126
125
124
123
122
121
120
119
118
117
117
116
115

114

25940
2946
2952
2958
2964
2970
2976
2982
2988
2994
3000
3006
3012
3018
3024
3030
3036
3042
3048
3054

3060
3066
3072
3078
3084

3090
3096
3102

3108

3114

3120

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004

.004



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

113
112
112
111
110
109
108
108
107
106
105
104
104
103
102
101
101
100
099
098
098
087
096
036
095
094
034
083
092
091

091

3126
3132
3138
3144
3150
3156
3162
3168
3174
3180
3186
3192
3198
3204
3210
3216
3222
3228
3234
3240
3246
3252
3258
3264
3270
3276
3282
3288
3294

3300

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

090
089
089
088
088
087
086
086
085
084
084
083
083
082
081
081
080
080
079
078
078
077
077
076
076
075
074
074
073

073

3306
3312
3318
3324
3330
3336
3342
3348
3354
3360
3366
3372
3378
3384
3390
3396
3402
3408
3414
3420
3426
3432
3438
3444
3450
3456
3462
3468
3474
3480
3486

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.002



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

072
072
071
071
070
070
069
0689
068
068
067
067
066
066
065
065
064
064
063
063
062
062
061
061
061
060
060
059
059
058

058

3492
3498
3504
3510
3516
3522
3528
3534
3540
3546
3552
3558
3564
3570
3576
3582
3588
3594
3600
3606
3612
3618
3624
3630
3636
3642
3648
3654
3660

3666

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002

.002



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

058
057
057
056
056
055
055
055
054
054
053
053
053
052
052
052
051
051
050
050
050
049
049
048
048
048
048
047
047

046

3672
3678
3684
3690
3696
3702
3708
3714
3720
3726
3732
3738
3744
3750
3756
3762
3768
3774
3780
3786
3792
3798
3804
3810
3816
3822
3828
3834
3840
3846

3852

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002

.002



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

046
046
045
045
045
044
044
044
043
043
043
043
042
042
042
041
041
041
040
040
040
040
039
039
039
038
038
038
038
037

037

3858
3864
3870
3876
3882
3888
3894
35800
3806
3912
3918
3924
3930
3936
3942
3948
3954
3960
3966
3972
3978
3984
3990
3996
4002
4008
4014
4020
4026

4032

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.002
.002
.002
.002
.002
.002
.002
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001

.001



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

037
036
036
036
036
035
035
035
035
034
034
034
034
033
033
033
033
032
032
032
032
031
031
031
031
031
030
030
030

030

4038
4044
4050
4056
4062
4068
4074
4080
4086
4092
4098
4104
4110
4116
4122
4128
4134
4140
4146
4152
4158
4164
4170
4176
4182
4188
4194
4200
4206
4212

4218

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
. 001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001

.001



66.029

4224 .000 -001
66.029

4230 .000 -001
66.029

4236 .000 .001
66.029

4242 .000 .001
66.029

4248 .000 .001
66.028

4254 .000 .001
66.028

4260 .000 . 001
66.028 )

4266 .000 .001
66.028

4272 .000 -001
66.028

4278 .000 .001
66.027

4284 .000 .001
66.027

4290 .000 .001
66.027

4296 .000 - 001
66.027

4302 .000 .001
66.027

4308 .000 .001
66.026

4314 .000 .001
66.026

4320 .000 - 001
66.026 ‘
J ko ok sk ok ok ke sk ke ok ek ok ok Sk ok 3k ko %k ok ok ok ok e o PONDOPT

*******************************
******************************* VerSIOn 1 83
.
*******************************

ok sk ok Sk ok ok ok ok ok ok ok x COMPUTER-AIDED HYDROLOGY & HYDRAULICS

Yeode ok vk ok ok ko ok ok Kk %k Kk ok ok K sk

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: 05/13/1999 Thursday
Time: 14:27:42

Output: WUUCP10.OUT

ROUTING SUMMARY —  ==mm oo
SIMULATION MODE =~ ===-mmmmmmmeee
FOR THE ABOVE CASE =====—oommmmmmm

PEAK PEAK PEAK PEAK
STORM STAGE STORAGE INFLOW OUTFLOW
NUMBER (ft) (ac-ft) (cfs) (cfs)



9.292

10.338

.153

68.396




100-YR STORM ROUTING



1*******************************

*******************************
*******************************

*******************************

******************
*******************

PROJECT: WUUC EXPANSION

User: Rickmond Engineering
Date: 05/13/1999 Thursday

Time: 14:28:46
Output: WUUCP100.QUT

SOLUTION FOR 1 STORMS.

TIME INCREMENT: .100 Hours

STORM
NUMBER HYDROGRAPH IN FILE:

PONDOPT

Version 1.83

COMPUTER-AIDED HYDROLOGY & HYDRAULICS

1 WUUC100.DAT
ALLOWABLE
PERK PEAK RUNOFF

TAILWATER

STORM INFLOW DISCHARGE  DURATION VOLUME
STAGE

NUMBER (cfs) (cfs) (min) (£t3)
(ft)

1 14.501 N/A 1794.00 .3645E+05

60.000
Tk sk ok ek ok ok sk ek ok ok ek k ok ok kK ok ok ok ko PONDOPT

*******************************

*******************************

*-k*****************************
Jed e dede ok ok ko ok ek ok vk K ok ke
*******************

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: 05/13/1999 Thursday
Time: 14:28:46

Output: WUUCP100.0UT

Stage—Area—Discharge
Filename: WUUCPOND.DAT

Version 1.83

COMPUTER~AIDED HYDROLOGY & HYDRAULICS



TAILWATER STAGE: 60.000 feet.
INITIAL STAGE: 66.000 feet.

STAGE-STORAGE-DISCHARGE RELATIONSHIP

<LLLLLLLLLLL LKL LK LL LKL LKL LLLLL LKL STORM 1
DOOOOEOOOEOO5OOO5O55030555555>

STORAGE

STAGE VOLUME DISCHARGE

(ft) {ac~-ft) {cfs)
66.000 .0000 .0000
66.870 .3368E-01 .3000E-01
67.000 .4082E-01 .4700
68.000 .1146 1.330
68.400 .1538 9.370
69.000 .223% 27.81

1******************************* PONDOPT
*******************************
*******************************

Version 1.83
*******************************
COMPUTER~-AIDED HYDROLOGY & HYDRAULICS

kg ok sk ko ok ok ok ko ok ok ok ok ok
Fek ke sk K g g s v ook k% ok ok %k ok

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: 05/13/1999 Thursday
Time: 14:28:46

Output: WUUCP100.0UT

TAILWATER STAGE: 60.000 feet.
INITIAL STAGE: 66.000 feet.

<LLLLLLLLLLKLLLLLLLLL LKL ROUTING RESULTS FOR STORM 1
SOOS5O5OO5D5555555555>

MAXIMUM ELEVATION: 68.55 feet.
MAXIMUM INFLOW: 14.50 cfs.
MAXIMUM OUTFLOW: 14.05 cts.
MAXIMUM STORAGE: .1716 acre-feet.
CONTINUITY ERROR: .434E-03 percent.
POND
SURFACE
TIME INFLOW RATE OUTFLOW RATE
ELEVATION
{min) (cfs) (cfs)
(ft)
I
0 . 000 .000 |
66.000
6 .000 .000 !
66.000



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

000

12
18
24
30
36
42
48
54
60
66
72
78
84
90
96
102
108
114
120
126
132
138
144
150
156
162
168
174
180
186

192

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

000
000
000
000
000
000
000
000
001
003
005
007
010
014
018
023
028
034
040
047
054
061
069
078
087
056
105
115
125
136

1459

198
204
210
216
222
228
234
240
246
252
258
264
270
276
282
288
294
300
306
312
318
324
330
336
342
348
354
360
366

372

.000
.000
.000
.000
.000
.001
.003
.005
.008
.011
.014
.016
.019
.022
.024
.027
.029
.032
.034
.036
.038
.041
.043
.045
.047
.049
.051
.053
.061

.064

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.001
.001
.001
.001
.001
.002
.002
.002
.002
.003
.003
.003
.004
.004
.004
.005

.005



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

162
175
188
202
217
232
247
262
279
299
320
341
362
384
406
429
452
475
501
530
559
589
620
652
685
720
755
790
828

870

378
384
390
396
402
408
414
420
426
432
438
444
450
456
462
468
474
480
486
492
498
504
510
516
522
528
534
540
546
552

558

.067
.069
.071
.073
.076
.078
.080
.082
.100
.105
.108
.111
.114
.116
.119
.122
.124
.126
.149
.155
.158
.162
.165
.179
.184
.187
.190
.193
.221
.228

.232

.006
.006
.006
.007
.007
.008
.009
.009
.010
.010
.011
.012
.012
.013
.014
.015
.016
.016
.017
.018
.018
.020
.021
.022
.024
.025
.026
.027
.029
.030

.111



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
68.
68.
68.
68.
68.

68.

894
909
918
925
932
937
940
942
948
957
964
968
972
982
997
007
016
025
049
088
128
166
202
330
560
013
412
552
375
095

032

564
570
576
582
588
594
600
606
612
618
624
630
636
642
648
654
660
666
672
678
684
690
696
702
708
714
720
726
732

738

13.

14.

.235
.239
.269
.276
.281
.285
.288
.362
.378
.384
.390
.395
.521
.546
.556
.564
.571
.855
. 908
.928
.942
.955
.737
.073

.620

251

501

.531

.958

.758

.161
.192
.217
.239
.255
.266
.274
.295
.325
. 348
.364
.375
.409
.459
.476
.484
.491
.512
.546
.580
.613
.643
. 754
.952
.583
. 754
.048
.872
.249

.973



68.
68.
68.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.
67.

67.

67

67

67.

67

67.

67.

67.

67.

67.

67.

022
022
005
963
922
885
851
808
757
709
665
625
582
535
491
451
415
383
355

326

.298

.270

242

.215

188

162

137

112

088

065

744
750
756
762
768
774
780
786
792
798
804
810
816
822
828
834
840
846
852
858
864
870
876
882
888
894
900
906
812
918

824

1.761
1.765
1.027
.923
.810
.911
.912
.700
.670
.667
.667
.668
.540
.522
.520
.520
.521
.538
.521
.498
.475
.453
.433
.414
.395
.379
.363
.348
.335
.323

. 312

L7177
.764
.426
.298
.263
.231
.201
.165
.121
.079
.042
.007
.970
.930
.892
.858
.827
.800
.775
.751
.726
.702
.678
. 655
.632
.608
.587
.566
.546
.526

. 507



67.
67.
67.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

042
021
001
979
965
956
951
947
944
942
941
940
939
938
937
937
936
935
935
934
833
933
932
931
931
930
929
929
928
927

927

930
936
942
948
954
960
966
972
978
984
990
996
1002
1008
1014
1020
1026
1032
1038
1044
1050
1056
1062
1068
1074
1080
1086
1092
1098

1104

.303
.294
.287
.281
.276
.272
.269
.267
.265
.263
.260
.258
.256
.254
.251
.249
.247
.244
.242
.240
.238
.235
.233
.231
.229
.227
.224
.222
.220

.218

.488
.471
.400
.353
.323
.303
.290
.281
.275
.270
.267
.264
.261
.258
.256
.254
.251
.249
.247
.244
.242
.240
.238
.235
.233
.231
.229
.226
.224

.222



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

926
925
825
924
923
923
922
921
921
920
919
%18
918
917
917
916
915
915
914
914
913
912
912
811
911
810
910
909
909

908

1110
1116
1122
1128
1134
1140
1146
1152
1158
1164
1170
1176
1182
1188
1194

1200
1206
1212
1218
1224

1230
1236
1242
1248

1254

1260
1266
1272

1278

1284

1290

.215
.213
.211
.208
.206
.204
.202
.200
.197
.185
.193
.191
.188
.186
.184
.182
.179
.177
.175
.173
.171
.169
.167
.166
.164
.162
.160
.158
.157
.156

.154

.220
.217
.215
.213
.211
.208
.206
.204
.202
.199
.197
.195
.193
.191
.188
.186
.184
.182
.180
.177
.175
.173
.171
.168
.167
.166
.164
.162
.160
.158

.157



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

908
907
907
906
906
906
905
905
904
904
904

904

903

903
903
803
802
902
802
902
902
902
802
902
901
901
894
882
874
868

861

1296
1302
1308
1314
1320
1326
1332
1338
1344
1350
1356
1362
1368
1374
1380
1386
1392
1398
1404
1410
1416
1422
1428
1434
1440
1446
1452
1458
1464

1470

.153
.151
.150
.149
.148
.147
-146
.145
.144
.143
.142
.141
.140
.140
.139
.139
.138
.138
.137
.137
.137
.136
.136
.136
.136
.019
.002
.000

.000

.000

.156
.154
.153
.151
.150
.148
.148
. 147
.14¢6
.145
.144
.143
.142
.141
.140
.140
.138
.139
.138
.138
.137
.137
.137
.136
.136
.112
.071
.043
.030

.030



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

855
849
842
836
830
824
818
812
806
800
794
788
783
777
771
766
760
754
749
743
738
732
727
722
716
711
706
701
696

691

1476
1482
1488
1494
1500
1506
1512
1518
1524
1530
1536
1542
1548
1554
1560
1566
1572
1578
1584
1590
1586
1602
1608
1614
1620
1626
1632
1638
1644
1650

1656

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.029
.029
.029
.029
.028
.028
.028
.028
.028
.028
.027
.027
.027
.027
.027
.026
.026
.026
.026
.026
.025
.025
.025
.025
.025
.025
.024
.024
.024
.024

.024



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

685
680
675
670

666

661"

656
651
646
642
637
632
628
623
618
614
608
605
600
596
592
587
583
579
574
570
566
562
558
554

550

1662
1668
1674
1680
1686
1692
1698
1704
1710
1716
1722
1728
1734
1740
1746
1752
1758
1764
1770
1776
1782
1788
1794
1800
1806
1812
1818
1824
1830

1836

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.023
.023
.023
.023
.023
.023
.022
.022
.022
.022
.022
.022
.021
.021
.021
.021
.021
.021
.021
.020
.020
.020
.020
.020
.020
.020
.019
.019
.019

.019



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

546
542
538
534
530
526
522
518
514
511
507
503
489
496
492
489
485
481
478
474

471
467
464

461
457

454

451

447

444

441

1842
1848
1854
1860
1866
1872
1878
1884
1890
1896
1902
1508
1914
1520
1826
1832
1938
1844

13850
1856
1862
1968
1974

1980
1986
1992
1998

2004

2010

2016

2022

. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.019
.019
.019
.018
.018
.018
.018
.018
.018
.018
017
.017
.017
017
017
.017
017
017
.016
.016
.016
.016
.016
.016
.016
.016
.016
.015
.015
.015

.015



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

437
434
431
428
425
422
419
415
412
409
406
403
400
398
395
382
389
386
383
380
378
375
372
369
367
364
361
359
356
353

351

2028
2034
2040
2046
2052
2058
2064
2070
2076
2082
2088
2094
2100
2106
2112
2118
2124
2130
2136
2142
2148
2154
2160
2166
2172
2178
2184
2190
2196

2202

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.015
.015
.015
.015
.015
.014
.014
.014
.014
.014
.014
.014
.014
.014
.014
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.012
.012
.012
.012

.012



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

348
346
343
341
338
336
333
331
328
326
323
321
319
316
314
312
310
307
305
303
301
298
296
294
292
290
288
285
283

281

2208
2214
2220
2226
2232
2238
2244
2250
2256
2262
2268
2274
2280
2286
2292
2298
2304
2310
2316
2322
2328
2334
2340
2346
2352
2358
2364
2370
2376
2382

2388

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.012
.012
.012
.012
.012
.012
.011
.011
.011
.011
.011
.011
.011
.011
.011
.011
.011
.011
.011
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010

.010



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

279
277
275
273
271
269
267
265
263
261
259
257
256
254
252
250
248
246
245
243
241
239
237
236
234
232
231
229
227
226

224

2394
2400
2406
2412
2418
2424
2430
2436
2442
2448
2454
2460
2466
2472
2478
2484
2490
2496
2502
2508
2514
2520
2526
2532
2538
2544
2550
2556
2562

2568

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.010
.009
.009
.008
.009
.009%
.009
.009
.009
.009
.009
.009
.008
.009
.008
.009
.008
.008
.008
.008
.008
.008
.008
.008
.008
.008
.008
.008
.008

.008



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

222
221
219
217
216
214
213
211
210
208
206
205
203
202
200
199
198
196
185
183
192
180
189
188
186
185
184
182
181

179

2574
2580
2586
2592
2598
2604
2610
2616
2622
2628
2634
2640
2646
2652
2658
2664
2670
2676
2682
2688
2694
2700
2706
2712
2718
2724
2730
2736
2742
2748

2754

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.008
.008
.008
.007
.007
.007
.007
. 007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.007
.006
.006
.006
.006
.006
.006
.006

.006



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

178
177
176
174
173
172
170
169
168
167
166
164
163
162
le6l
160
158
157
156
155
154
153
152
150
148
148
147
146
145
144

143

2760

2766

2772

2778

2784

2790

2796

2802

2808

2814

2820

2826

2832

2838

2844

2850

2856

2862

2868

2874

2880

2886

2892

2898

2904

2910

2916

2922

2928

2934

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.006
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005

.005



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

142
141
140
139
138
137
136
135
134
133
132
131
130
129
128
127
126
125
124
123
122
121
121
120
119
118
117
116
115

115

2940
2946
2952
2958

2964

2970

2976
2982
2988
2994
3000
3006
3012
3018
3024
3030
3036
3042
3048
3054
3060
3066
3072
3078
3084
3090
3096
3102
3108
3114

3120

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000

.000

.005
.005
.005
. 005
.005
.005
.005
.005
.005
.005
.005
.005
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004

.004



66.114
66.113
66.112
66.111
66.110
66.110
66.109
66.108
66.107
66.106
66.106
66.105
66.104
66.103
66.103
66.102
66.101
66.100
66.100
66.099
66.098
66.097
66.097
66.096
66.095
66.095
66.094
66.093
66.093
66.092

66.091

3126
3132
3138
3144
3150
3156
3162
3168
3174
3180
3186
3192
3198
3204
3210
3216
3222
3228
3234

3240
3246
3252

3258

3264

3270
3276
3282
3288

3294

3300

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

091
090
089
089
088
087
087
086
085
085
084
083
083
082
082
081
080
080
079
079
078
078
077
076
076
075
075
074
074

073

3306
3312
3318
3324
3330
3336
3342
3348
3354
3360
3366
3372
3378
3384
3390
3396
3402
3408
3414

3420
3426
3432
3438
3444

3450
3456
3462
3468

3474

3480

3486

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003

.003



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

073
072
072
071
070
070
069
069
068
068
067
067
066
066
065
065
065
064
064
063
063
062
062
061
061
060
060
059
059
05¢

058

3492
3498
3504
3510
3516
3522
3528
3534
3540
3546
3552
3558
3564
3570
3576
3582
3588
3594
3600
3606
3612
3618
3624
3630
3636
3642
3648
3654
3660

3666

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002

.002



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

058
057
057
056
056
056
055
055
054
054
054

053

053

052
052
052
051
051
051
050
050
0459
049
049
048
048
048
047
047

047

3672
3678
3684
3690
3696
3702
3708
3714
3720
3726
3732
3738
3744
3750
3756
3762
3768
3774
3780
3786
3792
3798
3804
3810
3816
3822
3828
3834
3840
3846
3852

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
~.000
.000
. 000
.000

. 000

.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002

.002



66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

66.

046
046
046
045
045
045
044
044
044
043
043
043
042
042
042
041
041
041
041
040
040
040
039
039
039
039
038
038
038
037

037

3858
3864
3870
3876
3882
3888
3894
3900
3906
3912
3918
3824
3930
3936
3942
3548
3954
3960
35866
3972
3978
3984
3990
3896
4002
4008
4014
4020
4026

4032

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.002
.002
.002
.002
.002
.002
.002
.002
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001

.001



66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.
66.

66.

037
037
036
036
036
036
035
035
035
035
034
034
034
034
033
033
033
033
032
032
032
032
031
031
031
031
030
030
030

030

4038
4044
4050
4056
4062
4068
4074
4080
4086
4092
4098
4104
4110
4116
4122
4128
4134
4140
4146
4152
4158
4i64
4170
4176
4182
4188
4194
4200
4206
4212

4218

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000

.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001

.001



66.030

4224 .000 .001
66.029

4230 .000 .001
66.029

4236 .000 .001
66.029

4242 .000 .001
66.029

4248 .000 .001
66.028

4254 .000 .001
66.028 :

4260 .000 .001
66.028

4266 .000 .001
66.028

4272 .000 .001
66.028

4278 .000 .001
66.027

4284 .000 .001
66.027

4290 .000 .001
66.027

4296 .000 .001
66.027

4302 .000 .001
66.027

4308 .000 .001
66.026

4314 .000 .001
66.026

4320 .000 .001
66.026 '
1******************************* PONDOPT

% % gk Sk ok Kk ok sk gk gk sk v ok ok sk ok ok ok sk ok ok ok ok k%
%k ok %k gk ko ko gk ke Sk ok de ok ke ok ok ok %k e Kk %k ok ok kv Version 1 83
Tk ko kkkkkskhokkokddkhdkkhkokkokdohkokkhkk*

ok ok ok ok ok ok ok ok kS ok COMPUTER-AIDED HYDROLOGY & HYDRAULICS

%ok ok vk gk ok ok ok kok ok Kk dok Kk K

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: 05/13/1999 Thursday
Time: 14:28:46

Output: WUUCP100.0UT

ROUTING SUMMARY === e
SIMULATION MODE =~ === === oo oo oo oo
FOR THE ABOVE CASE === == == o oo

PEAK PEAK PEAK PEAK
STORM STAGE STORAGE INFLOW OUTFLOW
NUMBER (ft) {ac-ft) (cfs) (cfs)



14.049

14.501

.172

68.552
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Williamsburg Unitarian
Universalist Church

Parking Lot Expansion

Drainage & BMP Calculations

October 13, 1998
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1643 Merrimac Trail
Williamsburg, VA 23185
Phone: 757-229-1776
Fax: 757-229-4683
e-mail: rickmond@tni.net
www.rickmond.com

Project No. 98199
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Preface

The following drainage and Best Management Practices (BMP) calculations pertain to the 1.69
acres purchased by the Williamsburg Unitarian Universalist Church (WUUC) adjacent to their
existing building and parking lot. The newly purchased land will be used for a 75 space parking
lot and entrance road off Ironbound Road.

The revised calculations verify that the existing detention pond is able to meet the county BMP
and state stormwater management requirements with the modification of raising the outlet weir
from elevation 48.65 to elevation 49.60. The site obtains 10.24 BMP points and releases the 2
year storm at below the pre-development rate while passing the 100 year storm without
overtapping the dam.
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Worksheet 2: Runoff curve number and runoff

Project _ LIVLOC epomsion

By ¥MS™ ' Dpate /3

Location Jawes, Cy\w Couvwiv, e Checked " Date
St L
Clrcle one: Developed
l, Runoff curve number (CN)
Soil name Cover description oY, Area Product
and CN ) of
hydrologic (cover type, treatment, and M ] < | CN x area
group hydrologic condition; ~ ! ] macges ]
percent impervious; of V| Y|0Oni2
unconnected/connected impervious 3] o =|0%
(appendix A) area ratio) Sl ol ey
Cravewn Weads
éw?&‘ﬂ&
ey (Ged Covewd To LW 1.3
Cvaven. Headew
e DOV IR
ey il 48 |2a7.49.
Cmve\?q Rext : -
&N ) 004 |34a72
1/ Use only one CN source per line. Totals = 5.6-2. EQS :.“
' ] |
CN (weighted) = £otal product _3‘(& ‘. 69 Use CN = T1
total area £.62 —;
2. Runoff
Storn #1 Storm #2 Storm #3
Ffequency R KRR T TR | 2~ \O
Rainfall, P (26-hour) vevvveeeeennnnnnn. in 3.5 @.0

Runoff, Q terseccsetcetenrrsensrenasess IN

o

Za

(Use P and CN with table 2-1, fig; 2-1,
or eqs. 2-3 and 2-4,)

(210-VI-TR-55, Second Ed., June 1986)




)

Worksheet 3: Time of concentration (T,) or travel f:ime (Ty)

NOTES: Space for as many as two segments per flow type can be used for each

worksheet, -

Include a map, schematic, or description of flow segments.

Project WOV C E};Lg@&ien By XS pate \O|131A8
Location ;Sé_wweﬁ Cxiw Cou d‘% \ Ve Checked Date

= < —_—
Circle one: Developed

Circle one: @ T, through subarea

(210-VI-TR-55, Second Ed., June 1986)

b
§
. Sheet flow (Applicable to T_ only) Segment ID
; LU LA c
?ratv
. 1. Surface description (tahle 3=1) siieveeccocs (< Xackd™)
j ) 2. Manning’s roughness coeff., n (table 3-1) .. S.\S.
- 3. Flov length, L (total L < 300 ££) ...eecsees ft | 36O
. 4, Two=-yr 24-hr rainfall, Pz seesscccsssssssace in 315
i 5. hnd slope’ 8 Q0S40 000000000 ERtOOOROOROSININDBLIEETDN ft/ft .°3
- 0.8 .
: . 0.007 (a1)%® . * .
. 6. T, el Compute T, ...... hr | 32
: ) Pz g » <
! Shallow concentrated flow ‘ Segment ID
; _ . U R PAVED
o ! 7. Surface description (paved or unpaved) ...se
. 8. Flow length, L -0.--..-.--.oc-no.'co--no.o.oo ft 360
g 9. Vatcrcourse Blope, 8 se00cs0ccccs0ccscssssccacse ft/ft Qm%S
. 10. Average velocity, V (figure 3=1) .sciceeeesss ft/s 4.8
’ S RR-YA L -
il . T, = g5y Compute T, wevee  Br |o 2
‘ Channel flow ’ Segment ID
;.. 12. Cross sectional flow area, 4 ceceecccssescacs f_tz
"; 13. Wetted perimete!', -Pw s0cscssssscscsssasences ft
* A 14." Bydraulic radius, ri;s—a' Compute T eeeeess ft
: ) w
" 15. Channel slope. s .'.......v..'..'..‘......'.‘ ft/f:
16, ;Kam;ung's roughness coeffe, N coecveeracacan
o 2/3 _1/2
i 17, V = 1.49 rn L . Compute V «iveese ft/s
"‘ 18. Flo" 1eﬂ8th, L teeciocsnesecececocscnsansons ) ft
W : B L . . he
4 . 19. Tt '- 3606V Compute Tt cveces hr +
( 20, Watershed or subarea T, or T: (add T: in steps 6, 11, and 19) (.sveeee hr - 34




LW, WE R W R WS B SN S mm mm mm omm mm

‘Worksheet 5a: Basic watershed data

Project UOLVC  EwvpavaiOwn Location Jowes Cxtw Couude ,Na. By WKWy Date wlizlag
. \ <= - et
Circle one:. @ Developed : : Frequency (yr) Checked Date
Subarea | Drainage | Time of | Travel | Downstream Travel 24=hr | Runoff | Run- Inittal
name area concen- time subarea tine Rain~ curve of f abstrac-
. tration through names summation fall number tion
subarea - 4- to outlet
® A, L T, LT, P CN Q AQ I /P
5 .
2 (m? | (o) (hr) (hr) (1n) (1n) | (mi®~tn) | (4n)
s 2 .00tk |.24 {29 |11 L6 o8 |.8\T (.23
& 1D - ,
- 0088 | a1 O V28 |.029% (.87 |ay
Q. . .
[
g
o
F I I I I R t+ 441414 ‘ +t+ + ¢
From worksheet 3 . From worksheet 2 From table 5-1



I . .. - - -, e
) Worksheet 5b: Tabular hydrograph discharge summary
3 . ;
Project LWOLLC m,?mxwfu-ﬂvfl Location nwnrf.bw nﬁmu ﬂ.OC.\b,u. w/\na! By mmmm Date MO._sz
Circle one: a Developed Frequency (yr) Checked Date
Basic watershed data used Y Select and eanter hydrograph times in hours From exhihtit w..H..N\
Subarea| Sub~| LT /e A Q
t
name area to 4 " ,N,w
an outlet 2 Discharges at selected hydrograph times 3/
(hr) { (hr) (i7-fn)] = = =~ = = - o o L ~(cf8)- = - = = - = - T - ...
2 34 2% |LOORS 5.05 : o
s
=) '
10 .34 A4 Leess 1124
3 . .
o
8
[42]
@ .
o
S
3
a.
- .
o
[
c
A 1
© . -
&
Composite hydrograph at outlet .
1/

3/ Worksheet Sa. Rounded as needed for use with exhibit 5.
-, Enter rainfall distribution type used.

3/ Hydrograph discharge for selected times s >so multiplied by tabular discharge from appropriate exhibit 5.

A




D-2

Project WUUC &y

Worksheet 2: Runoff curve number and runoff

SIOMW_

Location "Jowes C\‘*S Couude Neo

By WY

Date \ONR 48,

Checked Date’
Circle one: Present
1. Runoff curve number (CN) '
Soil name Cover deseription 1 Area Product
and o Y of
hydrologic (cover type, treatment, and N ] < CN x area
group hydrologic condition; ~ U Eacges
percent impervious; o} V) Yi0Owil
unconnected/connected impervious 2 w| 0%
(appendix A) area ratio) S el Z
Cravew ocd
Ew?O""q‘ wo >
& (Goed Coverd 10 oAl |30
Crayen & vass
8 - B FY%
S (&ood Cavdition) 1Y 23 |Mu.ay.
g‘f“\’c"‘;q_ .. Reet [ Read .
wA GG
1/ Use only one CN source per line. Totals = 5‘692' q"8~ﬁq
= ftotal product q@g‘t.q -
CN (weighted) total ares S‘&Z- S%ttl; Use CN 83
2. Runoff
Storm #1 Storm #2 Storm #3
Fl;equency o-ooo-co.ooooo.oo-u-..no-ec_.-. yr Z "o Lw
Rainfall, P (24-hour) ........ ceeeeerens 1n 3.5 .o 8.0
RunOff’ Q o-ooo-c-ooceo...-oo-co-.oo.--o in “8 L{“ 6\0
(Use P and CN with table 2-1, fig. 2-1,

or eqs. 2-3 and 2-~4,)

(210-VI-TR-55, Second Ed., June 1986)




L Bl T . et S cumEeonte ) g s Ea— ’ — - . P N

Sheet flow (Applicable to T oniy) Segment ID
—_— ¢
Ceve €
1. Surface description (table 3=1) .sivececcccce Grvoss
2, Manning’s roughness coeff., n (table 3-1) .. -Zq .

Worksheet 3: Time of concentration (T¢) or travel time (Ty)

Project LOLOVLC, S.\q?o.usrow By \A\“-T Date \Gl\%HB
Location 2y GAWES Ct“rts Cc:uvii\g ,'\rﬂg Checked Date

Circle one: Present

Circle one: @ '1‘t through subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheet. . .

Include a map, schematic, or description of flow segments.

3. Flow length, L (total L < 300 £t) .eec.eesss £t | 1OO

4' 'ﬁlO‘)’t Zb-hr tainfall, Pz teecvecssscestncsssce in 3'5

S. Land Blope, B seresvcccosccvecsssecsssscscacnse ft/ft ‘03

- —L-—— G -+ -
1. T, = 35555 _ Compute T, eeee.  hr | o |
Channel flow ) Segment ID PITPE |chael

0.8 v
» 0.007 (nL) . + -
6. Tt W— Com]:ute Tt secses hr ‘q
P2 s -
Shallow concentrated flow . Segment ID
" |Pavee

7. Surface description (paved or unpaved) e.ee.

8., Flow length, L oool.o'..0100-0-.:00.0.!00070. ft \80

9. Watercourse 81OPe, & sceesvesasccecseeaseees Ft/fE |+ODEY

10. Average velocity, V (figure 3=1) .iieeesecaes ft/s ""Q

12. Cross sectional flow area, @ sescocescssccse f;z L] 2.S

13. WVetted perimeter, Py sevccesccesasscsassscas ft

l4." Hydraulic radius, ,'.;.E.: Compute T eceeeses fr | oS ‘§d‘
“ -
15, Channel Slope, 8 ctccccvsnccsesccscovescancne ft/ft ‘e‘ . ‘eses

16. Manning’s roughness coeff., N ceeesscecccsos O\ -°§(
2/3 _1/2
17. v = 1.49 rn - . Compute V ....... ft/s &8 |31
18. Flow length, L o--o'---.uio.vol.oc.gc.ooo..t ft ZL‘ \bs
L . . e - ;
19. Tt .- 3600 V Compute 'I'c cesace hr + 'o‘ o C. \

20. Watershed or subarea '1'c or Tt (add T: in steps 6, 11, and 19) .eeeees hr

(210-VI-TR-55, Second Ed., June 1986)
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‘Worksheet 5a: Basic watershed data

,._.8#2 LIV . Ey PO MST® M Location Jo weg Qity n.cc:f.,/\nr By RWTS Date \©3 198
Circle one: Present " Peveloped Frequency (yr) Checked Date
Subarea | Drainage | Time of | Travel | Downstream Travel 24-hr | Runoff | Run= Initial
name area concen= time subarea time Rain- | curve off abstrac-
' tration through names summation fall number tion
subarea ’ to outlet
m A, ..nn . .—.n n.nn P CN Q >sa 1 mm\v
5 .
< md | oo (hr) (hr) (in) (n) | (%10 | (o)
o .
2 2|  |esag |.2\ 135 |82 |ug |.0v8 |otne |az
u ’ .
alo] - lecss |.2) 60 [83 |4 lLoze oo |&7
o .
Sy
g :
A - lLoogs |.21 | Bo |82 |4©O [eg28 |6HI10 |03
m N
’
tt+ N EEE. _ t 1+t 1t
From worksheet 3 _ From worksheet 2 From table 5-1 N



'd
o Worksheet 5b: Tabular hydrograph discharge summary
< . ) :
Project WUOC m{.‘@@?{qu@a) Location -H.nvfnorm D,I’rp/ nnuce..uf.ﬁ z/\ﬂf By KW Date eojwﬁﬁm
Circle one: Present g Frequency (yr) Checked Date
Basic watershed data used 1y Select and enter hydrograph times in hours from exhibit wuanN\
Subarea| Sub~| LT 1 /p A Q
name area nOn a " —N.-N. )
an outlet 2 Discharges at selected hydrograph tinmes 3/
(hr) | (hr) (mi7~gn)} - - - - - - - o o T “(efs)- -~ - = - - = - T L L.
2 -2| -\2Z |.os] 12,64 . .
N
S )
sle A <67 6%\ 2888
x
&
0 oo .2 .05 |.&se8 : 4.2y
3
=
a
= .
a.
£
® t
© .
8

Composite hydrograph at outlet

.W“ Worksheet 5a. Rounded as needed for use with exhibit 5,

Enter rainfall distribution type used. '
3/ Hydrograph discharge for selected times 1is >=_z multipliied by tabular discharge from appropriate exhibit 5.




Worksheet 6a: Detention basin storage,
peak outflow discharge (q,) .known

b Project (LUVUVC Qimméjgk\. By {wes— . Date \Oh%lqg
Location ~JGuES (Tt C__.t.'.'.az.mff\gX '\l\G. Checked Date

Circle one: Present

Detention basin storage

: v
11 Data: 2 60 v_\s Weseescsscssssece ‘33\
Drainage area «.esses Ay -.608§n1 r q
Rainfall distribution (Use — with figure 6-1)
type (I, IA, II, I1I) = A 9

‘ . 7. Runoff, Q sveess in (.8
‘ _ 1st 2nd (From worksheet 2)
. . stage | stage |

8. Runoff volume,
\{ esseescscos ac-ft G‘SL{

Elevation or stage

2. Frequency seecnse yr 2 (6:, hd QAm53n33)

- - 3. Peak inflow dis- - 9. Storage volume " "
char‘ge, qi eees cfs ‘Z@Ll VB Qo.onc.éno ;C"ft ‘27
(From worksheet &4 or 5b) - Vé H,_M‘-\d:

| By (Vg = V(72
4, Peak outflow dis- TV
Chﬂrse, qo veee Cfs8 é-es B
. . 10. Maximum stage, Enax
: \ (From plot)
qQq — -~ i : ) .
S Compute 'q_o ...\7:... - Lla ’ : :
21 ) .

2nd stage 9, includes lst stage 9

(210-VI-TR-55, Second Ed., June 1986)
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WORKSHEET FOR EMP POINT SYSTEM
E%ts*‘:rvg S

A. STRUCTURAL BMP POINT ALLOCATIOR

Fraction of

Site Served Weighted
BMP BMP POINTS by BMP BMP Points
Ocsxgg\ H ! x BS (4d0%) = 169
X =
X 2=
X =

TOTAL WEIGHTED STRUCTURAL BMP POINTS: 1.6

B. NATURAL OPEN SPACE CREDIT

. Natural Points for
Fraction of Site Open Space Credit Natural Open Space
C\ao M> ‘%'L X {&) = 2.20

C. TOTAL WEIGHTED POINTS

t

\_[\65 + %-Zro - = \@;%5
Structural BMP Points Natural Open Space Points TOTAL
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WORKSHEET FOR BMP POINT SYSTEM
Evparded Srie

A. STROCTURAL BMP POINT ALLOCATIOR

Fraction of

Site Served Weighted
BMP BMP POINTS by BMP BMP Points
Desgvn 4 Q x .86 (5.62ac) = _ 114
X =
Design D ¢ x ‘00 = 4.0
X =

TOTAL WEIGHTED STRUCTURAL BMP POINTS:

B. NATURAL OPEN SPACE CREDIT

. Ratural Points for
Fraction of Site Open Space Credit Natural Open Space
(1869 .25 x__lo -

[ 2.,.90

C. TOTAL WEIGHTED POINTS

M4 + 2.50 ~ = \@\ZL(

Structural BMP Points Natural Open Space Points TOTAL

Torae Sre = Tl ac

Cons. Aver= L4 = 25 PTS
5.7 ac dod st

—=20.72x9= AR
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DETAILS'

THE DAM
WHE HAS NG

O FROVIDED FOR THE DETL

JAS«N I,PON C MPLETION.

THE GETENTION POND. SHALL BE USED AS A SEDIMENT 34 3N
DURING CONSTRUCTNION 8Y PLUGGING THE LOW FLOW CRIFTCE.
ONCE THE SITE 'S STABLZED THE LOW FLOW CRIFICE SHaud

SE UNPLUGCED TO ALLUW THE POND TO ACT AS A PERMANENT
BMP. THE SEDIMENT IN THE BASIN SHALL BE REMOVED ﬂEFORE
THE LOW FLOW ORIFICE iS UNPLUGGED.

ALL LATERAL CLEANOUTS ALONG THI™ ~ROPOSED OUTVALL LiTCH
MUST BE INSPECTED AND REPAIRED, IF DAMAGED, TQ ENSUKE

THEY ARE NOT A PATH FOR SVORM wa' rFR TO ENTER THE mmTARV
SEWER Z157TEM,

GRASS DITCH

ifeer c7 FOR‘\~ '




